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PREFACE. 


«•! 

?^HESE  Notes  have  been  compiled  with  the  objedt  of 
supplying  a want  much  felt  by  Students  preparing  for 
the  degree  of  M.B.,  viz,  a concise  Manual  of  Pradtical 
Pharmaceutical  Chemistry,  embracing  those  subjects  only 
a knowledge  of  which  is  demanded  by  the  Examining 
Boards. 

The  labour  entailed  in  consulting  works  of  reference, 
and  the  loss  of  time  involved  in  taking  notes — while  adtively 
engaged  in  the  pradtical  work  of  the  class — are  thus  done 
away  with,  while  the  exadt  information  sought  respedling 
any  given  preparation  is  at  once  attainable. 

The  usual  processes  for  the  manufadture  of  the  various 
chemicals,  &c.,  are  explained,  and  the  theoretical  principles 
involved  are  in  every  case  clearly  given,  together  with  the 
necessary  tests. 

GEORGE  ROBERTSON,  F.C.S., 

Dispenser  and  2’eacher  of  Pharmacy,  London  Hospital. 
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Morphine  {Its  extractmi  from  Opium). 

CnH,,N03,  HsO. 

Take  of 

Opium  sliced  . . . i ounce. 

Chloride  of  Calcium  . . .20  grains. 

Purified  Animal  Charcoal  . . 7 grains. 

Solution  of  Ammonia,  ) . , sufficiency 

Distilled  Water,  j ^ sumciency. 

Macerate  the  opium  for  24  hours  with  2^  ounces  of  the  water 
and  decant.  Repeat  the  process  with  the  same  quantity  of  water. 
Subject  the  insoluble  residue  to  strong  pressure  {see  note  i). 
Unite  the  liquors,  evaporate  in  a water  bath  to  the  bulk  of 
ounce,  and  strain  through  calico.  Pour  in  now  the  chloride  of 
calcium  dissolved  in  2 fluid  drachms  of  distilled  water  {see  note  2) 
and  evaporate  until  the  solution  is  sufficiently  concentrated  to 
become  solid  on  cooling  {iiote  3).  Envelope  the  mass  in  a double 
fold  of  strong  calico  and  subject  it  to  powerful  pressure  {note  4). 

Triturate  the  squeezed  cake  with  about  ^ an  ounce  of  boiling 
distilled  water.  Throw  the  whole  upon  a paper  filter,  wash  the 
residue  well  with  boiling  distilled  water  {note  5).  Filter, 
evaporate,  solidify,  and  cool  as  before  and  again  press  the  mass. 

If  still  much  coloured  repeat  the  process  a third  time. 
Dissolve  the  pressed  cake  in  3 fluid  drachms  of  boiling  distilled 
water,  add  the  animal  charcoal,  {note  6),  and  digest  for  20 
minutes.  Filter,  wash  the  filter  with  boiling  distilled  water,  and 
to  the  filtrate  add  the  ammonia  in  slight  excess  {note  7).  Pure 
crystalline  morphine  separates  as  the  liquid  cools.  Collect  this 
on  filter  paper  and  wash  with  cold  distilled  water  till  the  washings 
are  no  longer  precipitated  with  solution  of  nitrate  of  silver 
acidulated  with  nitric  acid. 
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Lastly  dry  the  crystalline  morj)hine  upon  filter  paper. 

Koles  on  process : — 

1.  Water  dissolves  out  the  meconate  and  sulphate  of 
morphine  and  codeine,  together  with  a small  portion  of  other 
alkaloids. 

2.  The  chloride  of  calcium  removes  the  meconic  and 
sulphuric  acids,  as  insoluble  meconate  and  sulphate  of  calcium, 
while  hydrochlorate  of  morphine  remains  in  solution  together  with 
hydrochlorate  of  codeine. 

3.  This  mass  consists  of  impure,  coloured,  crystals  of 
morphine  hydrochlorate  with  the  precipitated  meconate  and 
sulphate  of  calcium.  The  calcium  meconate,  not  being  entirely 
insoluble  in  water,  and  more  especially  when  the  opium  solution 
is  slightly  acid,  cannot  be  at  once  removed  by  filtration  ; therefore 
the  whole  solution  is  evaporated  until  it  crystallizes. 

4.  The  pressure  removes  much  of  the  colouring  matter. 
On  the  manufacturing  scale,  these  expressed  liquors  are  saved, 
and  the  morphine  they  contain  is  subsequently  recovered. 

5.  This  washes  out  the  soluble  morphine  salt,  and  leaves  the 
insoluble  meconate  of  calcium,  &c. 

6.  The  digestion  with  animal  charcoal  is  to  remove  the 
little  colouring  matter  left. 

7.  The  ammonia  decomposes  the  hydrochlorate  of  morphine 
and  codeine  contained  in  the  filtrate.  The  morphine  is  precipitated 
in  the  crystalline  form,  while  the  codeine  is  soluble  in  the  slight 
excess  of  ammonia  used,  remaining  in  solution  with  the 
hydrochlorate  of  ammonia  formed  at  the  same  time. 

Tesls. 

1.  Neutral  solution  of  perchloride  of  iron  imparts  to 
neutral  solutions  of  salts  of  morphine,  a dark  blue  colour.  This 
colour  is  destroyed  by  acids. 

2.  Moisten  a particle  of  a morphine  salt  with  strong  nitric 
acid,  an  orange  red  colouration  is  produced  (destroyed  by 
hyposulphite  of  soda). 

3.  Warm  a little  morphine  with  strong  sulphuric  acid  and 
arseniate  of  sodium — blue  green  tinges  result. 

4.  To  morphine,  add  strong  sulphuric  acid,  mix  and  strew 
nitrate  of  bismuth  on  the  fluid,  the  mixture  turns  dark  brown  or 
black. 

5.  To  a few  drops  of  strong  solution  of  morphine,  add  a 
little  iodic  acid.  Iodine  is  liberated,  shown  by  starch  paste  being 
rendered  blue. 

6.  Carbonate  of  soda  precipitates  morphine  from  solutions 
of  its  salts. 
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7-  Caustic  alkalies  precipitate  morphine  from  solutions  of  its 
salts,  soluble  in  excess,  less  readily  so  in  ammonia. 

8.  Heatetl  on  platinum  foil,  it  burns  entirely  away. 

9.  W'hen  one  or  two  drops  of  sulphomolybdic  acid  are 
rubbed  with  dry  morphine,  or  any  of  its  salts,  an  intense 
reddish  purple  or  deep  crimson  colour  is  produced.  'J'his 
changes  to  a dingy  green,  then  to  a sapphire  blue.  A minute 
trace  of  morphine  is  thus  revealed. 

10.  Chlorine  water  ami  ammonia  produce  a red  coloration, 
changing  to  brown,  in  solutions  containing  not  less  than  xiunr  part 
of  morphine. 

Estimation  of  Morphine  in  Opium. 

Take  of 

Powdered  Opium,  dried  at  212°  F.  (w/e  i) . 

Chloride  of  Ammonium 

Lime,  freshly  slaked 

Rectified  Spirit  ) 

Ether  | of  each  . 

Distilled  Water  ) 

1.  Triturate  the  opium,  lime,  and  400  grain  measures  of  the 
■water  thoroughly  together  in  a mortar  to  a uniform  consistence 
(»o/e  2). 

2.  Then  add  1000  grain  measures  of  the  water,  and  stir 
occasionally  during  half-an-hour  3). 

3.  Filter  this  mixture  through  a 3 inch  plaited  filter  into  a 
suitable  6 ounce  stoppered  glass  vessel,  graduated  exactly  at 
1040  grain  measures,  until  the  filtrate  reaches  this  mark  (fio/e  4). 

4.  To  the  filtrate  add  no  grain  measures  of  rectified  spirit 
and  500  grain  measures  of  ether,  and  shake  the  mixture  («oA  5). 

5.  Add  now  the  chloride  of  ammonium.  Shake  well  and 
frequently  during  half-an-hour.  Set  aside  for  12  hours  {iioteb'). 

6.  Counterbalance  two  small  filters.  Place  one  within  the 
other  in  a small  funnel.  Decant  the  etherial  layer  as  completely 
as  possible  upon  the  inner  filter  {note  7). 

7.  Add  200  grain  measures  of  ether  to  the  contents  of  the 
glass  vessel,  rotate  it  and  again  decant  upon  the  inner  filter 
{note  8). 

8.  Wash  the  filter  with  100  grain  measures  more  ether.  Add 
this  slowly  and  in  portions  {note  g). 

9.  Let  the  filter  dry  in  the  air.  Pour  upon  it,  in  portions, 
the  liquid  and  crystals  contained  in  the  gla.ss  vessel  as  completely 
as  possible. 

10.  When  the  liquid  has  passed  through  the  filler,  wash  out 
the  crystals  remaining  in  the  vessel  with  some  of  the  water,  and 


140  grains. 

40  grains. 

60  grains. 

a sufficiency. 
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transfer  them  to  the  filter,  using  not  more  than  about  200  grain 
measures  m all.  Distribute  it  evenly  over  the  filter  {note  10.) 

r 1 I filter  to  drain,  then  dry  it,  firstly  between 

lolds  of  filter  paper,  afterwards  at  a temperature  between  122° 
and  140°  F.,  finally  at  194°  to  212°  F. 

12.  Weigh  the  crystals  in  the  inner  filter  and  counterbalance 
by  the  outer  filter. 

The  crystals  should  weigh  10  grains,  or  not  less  than  gi 
grains,  and  not  more  than  10^  grains.  Corresponding  to  about 
10  ^ of  morphine  in  the  opium  assayed. 

AWes  071  the  Process : — 

1 . The  practical  valuation  of  opium  depends  upon  : — 

{a)  The  amount  of  water  present  in  it. 

{b)  The  percentage  of  morphine  it  contains. 

As  the  amount  of  moisture  varies  greatly  in  different  samples 
of  the  drug,  it  becomes  necessary  to  bring  them  all  to  a uniform 
standard  of  dryness  before  estimating  the  morphine  present. 

This  is  accomplished  by  heating  the  opium  in  a water  bath  or 
oven  to  212°  F.  until  it  ceases  to  lose  weight. 

2.  The  milk  of  lime  decomposes  the  meconate  and  sulphate 
of  morphine  and  codeine,  etc.  contained  in  the  opium,  forming 
meconate  and  sulphate  of  lime  and  setting  free  the  alkaloids. 

3.  The  alkaloids,  liberated  as  above  by  the  lime,  being  soluble 
in  excess  of  solution  of  lime,  are  found  together  with  narcotine 
after  digesting  a short  time,  in  the  filtrate. 

4.  This  quantity  corresponds  to  100  grains  of  the  opium 
used,  thus  rendering  the  percentage  calculation  simple. 

5.  Morphine  is  only  slightly  soluble  in  ether,  narcotine  freely 
— so  hence  the  ether  is  used  to  remove  the  narcotine. 

6.  The  chloride  of  ammonium  and  hydrate  of  lime  react 
upon  each  other  thus  : — 

Ca2HO  + 2NH3HCI  = CaCh  + 2H,0  + 2NH3 

Hydrate  Chloride  of  Chloride  of  Water.  Free 

of  Lime.  Ammonium.  Calcium.  Ammonia. 

. There  being  no  longer  any  hydrate  of  lime  present  to  hold 
the  morphine  in  solution,  it  is  slowly  precipitated  in  the  crystalline 
form  on  standing.  The  excess  of  chloride  of  ammonium  used, 
ensures  complete  precipitation. 

7.  Some  morphine  escapes  with  the  ether,  and  is  retained  by 
the  inner  filter. 

8.  This  washes  out  the  residual  ethereal  solution  of 
narcotine., 

9.  To  cleanse  the  filter  from  narcotine,  which  would  other- 
wise be  weighed  as  morphine,  thus  increasing  the  percentage  of 
that  alkaloid. 
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10.  This  removes  the  crystals  and  washes  those  upon  the 
filter.  1000  parts  of  water  at  the  ordinary  temperature  will  dis- 
solve about  one  j)art  of  morphine. 

The  quantity  of  water  is  limited  to  avoid  loss,  which  would 
affect  the  percentage. 

11.  The  codeine  remains  in  the  ammoniacal  filtrate. 


Cinchona  Bark  {Eslimatmi  of  Total  Alkaloids). 

The  B.P.  requires  that  cinchona  bark,  when  used  for  purposes 
other  than  that  of  obtaining  the  alkaloids  or  their  salts,  should 
yield  between  five  and  six  per  cent,  of  total  alkaloids,  not  less  than 
half  of  which  shall  consist  of  quinine  and  cinchonidine,  as 
estimated  by  the  following  methods  : — 

For  Quinine  and  Cinchonidine: — 

Mix  200  grains  of  red  cinchona  bark  in  No.  6o  powder,  with 
6o  grains  of  hydrate  of  calcium  ; moisten  the  powders  with  half 
an  ounce  of  wa^er  and  mix  them  intimately  in  a small  porcelain 
mortar.  Let  the  mixture  stand  for  an  hour  or  two.  Transfer  this 
powder  to  a 6 oz.  flask,  and  boil  it  for  half  an  hour  in  three  fluid 
ounces  of  benzolated  amylic  alcohol ; decant  off  the  liquid, 
leaving  the  powder  in  the  flask ; add  more  benzolated  amylic 
alcohol,  boil,  and  decant  as  before  ; repeat  this  operation  a third 
time  ; then  turn  the  contents  of  the  flask  on  to  the  filter,  and  wash 
by  percolation,  with  more  of  the  benzolated  amylic  alcohol,  till 
the  bark  is  exhausted. 

Introduce  the  collected  filtrate  into  a stoppered  glass 
separator  while  still  warm ; add  to  it  20  minims  of  diluted 
hydrochloric  acid,  mixed  with  2 fluid  drachms  of  water ; shake 
them  well  together,  and  when  the  acid  liquid  has  separated,  it 
may  be  drawn  off,  and  the  process  repeated  with  distilled  water 
slightly  acidulated  with  hydrochloric  acid,  until  the  whole  of  the 
alkaloids  have  been  removed.  The  acid  liquid  thus  obtained  will 
contain  the  alkaloids  as  hydrochlorates,  with  excess  of  hydrochloric 
acid. 


It  is  to  be  carefully  and  exactly  neutralised  with  ammonia 
while  warm,  and  then  concentrated  to  the  bulk  of  three  fluid 
drachms.  Dissolve  about  15  grains  of  tartarated  soda  in  twice  its 
weight  of  water,  and  add  to  the  neutral  hydrochlorates,  and  stir 
with  a glass  rod  ; insoluble  tartrates  of  quinine  and  cinchonidine 
will  separate  completely  in  about  an  hour.  Collect  these  upon  a 
filter,  wash  and  dry.  They  will  contain  eight  tenths  of  their 
weight  of  the  alkaloids  quinine  and  cinchonidine,  which,  divided 
by  2,  represents  the  percentage  of  those  alkaloids. 

The  other  alkaloids  are  left  in  the  mother-liquid. 
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For  Total  Alkaloids  : 

To  the  mother-liquid,  from  the  preceding  process,  add 
solution  of  ammonia  in  slight  excess. 

Collect,  wash,  and  dry  the  precipitate,  which  will  contain  the 
other  alkaloids. 

Divide  the  weight  of  this  precipitate  by  2,  and  add  it  to  the 
percentage  weight  of  the  quinine  and  cinchonidine.  This  gives 
the  percentage  of  total  alkaloids. 

Cinchona  Bark  {Extraction  of  Total  Alkaloids). 

ANOTHER  PROCESS. 

Take  of 

Cinchona  Bark  (fine  powder) 

Slaked  Lime 
Chloroform 

Diluted  Sulphuric  Acid  ] 

Solution  of  Ammonia  [ of  each, 

Distilled  Water  ) 

Rub  the  slaked  lime  and  four  ounces  of  water  to  a smooth 
cream  in  a mortar,  and  make  it  into  a paste  with  the  po\Vdered 
cinchona  bark  {note  i).  Dry  the  mixture  over  a water  bath  {note 
2).  Powder  the  mass  and  place  it  in  a cylindrical  percolator. 
Pour  in  3^  fluid  ounces  of  chloroform.  Let  it  stand  until  packing 
is  complete,  then  percolate  slowly.  After  a time  pour  3^-  fluid 
ounces  more  chloroform  into  the  percolator.  When  the 
percolation  is  complete,  transfer  the  percolate  to  a stoppered  glass 
retort  {note  3).  Add  nearly  ^ fluid  ounce  of  water,  and  sufficient 
diluted  sulphuric  acid  to  render  the  mixture  acid  to  test  paper. 
Distil  off  the  chloroform  and  preserve.  Allow  the  residue  in  the 
retort  to  cool,  then  filter  it  {note  4).  To  the  filtrate,  add  solution 
of  ammonia  in  slight  excess. 

Collect  the  precipitated  alkaloids  upon  a filter,  wash  and  dry 
over  sulphuric  acid,  under  a bell  glass. 

Notes  on  the  process : — 

1.  The  lime  liberates  the  alkaloids  from  their  natural  salts 
(the  kinates). 

2.  The  chloroform  will  then  dissolve  out  the  free  alkaloids. 

3.  The  chloroform  dissolves  out  the  quinine,  cinchonine, 
quinidine  and  cinchonidine. 

4.  The  dilute  acid  and  water  retain  the  mixed  alkaloids  as 
acid  sulphates. 

5.  The  best  Red  Bark  should  yield  from  5 to  6 % of  total 
alkaloids,  not  less  than  half  being  quinine  and  cinchonidine. 


750  grains. 

400  grains. 

7 fluid  ounces. 

a sufficiency. 
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Sulphate  of  Quinine  {Deleclion  of  Impurilies  in). 

The  more  usually  occurring  impurities  in  commercial  sulphate 
of  quinine  are  the  sulphates  of  the  alkaloids  cinchonidine, 
cinchonine,  quinidine  and  cupreine,  contained  in  the  various  kinds 
of  cinchona  and  remijia  bark  used  in  its  manufacture. 

The  sulphate  of  quinine  of  the  British  Pharmacopoeia  should 
not  contain  much  more  than  5 ^ of  sulphates  of  other  cinchona 
alkaloids. 


Test  for  Cinchonidine  and  Cinchonine. 

Dissolve  100  grains  of  the  sulphate  of  quinine  in  5 or  6 
ounces  of  boiling  water,  and  add  3 or  4 drops  of  diluted  sulphuric 
acid.  Set  the  solution  aside  until  cold.  Remove  the  crystals  of 
purified  sulphate  of  quinine  by  filtration.  To  the  filtrate,  which 
should  nearly  fill  a small  flask,  add  ether,  shaking  occasionally, 
until  a distinc  t layer  of  ether  remains  undissolved. 

Add  now  ammonia  in  very  slight  excess  {itote  1)  and  shake 
well,  so  that  the  precipitated  quinine  may  be  re-dissolved.  Set 
aside  for  several  hours. 

The  clear  ethereal  fluid  should  occupy  the  neck  of  the  flask. 
Let  this  be  removed  by  a pipette.  Wash  the  residual  aqueous 
fluid  and  any  separatee!  crystals  of  alkaloid  once  or  twice  with  a 
very  little  more  ether. 

Collect  the  separated  alkaloid  on  a tared  Alter,  wash  with  a 
little  ether,  dry  at  212°  F,  and  weigh. 

Four  parts  of  such  alkaloid  correspond  to  five  parts  of 
cr)-stallized  sulphate  of  cinchonidine,  or  of  sulphate  of  cin- 
chonine. 

Test  for  Quinidine. 

Re-crystallize  50  grains  of  sulphate  of  quinine,  as  previously 
described.  Add  to  the  filtrate  solution  of  iodide  of  potassium, 
and  a little  spirit  of  wine.* 

Collect  any  separated  hydriodate  of  quinidine,  wash  with  a 
little  water,  dry  and  weigh. 

The  weight  represents  about  an  equal  weight  of  crystallized 
sulphate  of  quinidine. 


Test  for  Cupreine. 

Shake  the  re-crystallized  sulphate  of  quinine  obtained  in 
testing  for  cinchonidine  and  cinchonine  (as  previously  described), 
with  one  fluid  ounce  of  ether,  and  two  drachms  of  solution  of 
ammonia.  Separate  this  ethereal  fluid,  add  to  it  the  ethereal  fluid 
and  washings  obtained  in  testing  the  original  sulphate  for  the  two 
alkaloids  just  mentioned  {notes  2 and  3). 


• To  prevent  the  precipitation  o£  amorphous  hydrioUutos. 
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Shake  this  ethereal  liquor  with  two  drachms  of  a lo  ^ 
solution  of  caustic  soda,  and  add  water  if  any  solid  matter 
separates. 

Remove  the  ethereal  solution.  Wash  the  aqueous  solution 
with  more  ether,  and  remove  the  ethereal  washings. 

Heat  now  the  aqueous  fluid  to  boiling,  and  neutralise  e.xactly 
with  diluted  sulphuric  acid. 

When  cold,  collect  any  sulphate  of  cupreine  that  has 
crystallized  out  on  a tared  filter,  dry  and  weigh. 

Notes : — 

1 . Quinine  is  readily  soluble  in  ether  and  ammonia  in  excess, 
cinchonidine  and  cinchonine  almost  insoluble. 

2.  Cupreine  is  an  alkaloid  existing  in  the  bark  of  a remijia, 
termed  cuprea  bark.  It  closely  resembles  quinine,  but  is  sparingly 
soluble  in  ether. 

3.  The  ethereal  liquor  contains  cupreine  and  quinine;  the 
soda  solution  retains  the  cupreine,  which  is  then  converted  into 
sulphate. 

Adulterations. 

Various  foreign  bodies  are  occasionally  found  intermixed 
with  sulphate  of  quinine  as  adulterants ; these  are  salicine,  sugar, 
starch,  fatty  matters  (stearine),  gum,  earthy  and  alkaline  salts, 
salts  of  ammonia,  &c. 

The  following  are  the  tests  used  for  detecting  the  presence 
of  these  bodies ; — 

1 . Salicine  is  reddened  by  a drop  or  two  of  strong  sulphuric 

acid. 

2.  Sugar  is  blackened  by  strong  sulphuric  acid. 

3.  Starch  is  coloured  blue  .by  solution  of  iodine. 

4.  Gum  is  soluble  in  cold  water. 

5.  Fatty  matters  are  insoluble  in  water  acidulated  with 
sulphuric  acid,  quinine  freely  soluble. 

6.  Earthy  and  alkaline  salts  are  detected  by  being  left  on 
ignition,  quinine  burning  without  leaving  any  residue;  or  by 
treating  with  alcohol,  which  dissolves  out  the  quinine  sulphate, 
and  leaves  the  earthy  impurities. 

7.  Salts  of  ammonia  are  detected  by  the  ammoniacal  odour 
emitted  on  the  addition  of  caustic  potash. 

Chief  Reactions  of  Qumine. 

I.  To  a solution  of  a salt  of  quinine,  add  some  fresh, 
chlorine  water  and  shake.  Then  add  a little  solution  of 
ammonia.  A green  precipitate  of  Thalleioquin  appears  if  the 
solution  be  rich  in  quinine.  In  solutions  containing  less  than 
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ttmm?  oC  quinine,  an  intense  emerald  green  colour  is  produced. 
This  test  succeeds  with  a solution  containing  i part  of  quinine  in 
5000. 

N.B. — Bromine  water  or  bromine  vapour  may  be  used 
instead  of  chlorine,  and  will  reveal  quinine  in  a solution  containing 
not  less  than  part. 

2.  To  a solution  of  a salt  of  quinine,  adil  some  chlorine 
water  as  before;  then  some  solution  of  ferrocyanide  of  potassium, 
followed  by  a few  drops  of  ammonia  or  some  other  alkali.  A 
deep  red  coloration  is  produced,  speedily  changing  to  a dirty 
brown. 

3.  Oxalate  of  ammonia  gives  a white  precipitate  of  oxalate 
of  quinine  in  solutions  of  quinine  salts ; the  precipitate  is 
crystalline  and  soluble  in  acids  ; hence,  free  acids  must  be  avoided 
in  the  solution  to  be  tested. 

4.  Dissolve  I part  of  quinine  sulphate  in  10  parts  of  weak 
spirit  of  wine,  acidulated  slightly  with  sulphuric  acid ; then  add 
an  alcoholic  solution  of  iodine  until  a black  precipitate  of 
Herapathite*  no  longer  forms  (lodo-sulphate  of  quinine). 
Collect  this  precipitate  upon  a filter,  wash  with  cold  alcohol  and 
dissolve  in  boiling  alcohol.  On  cooling,  the  Herapathite 
separates  in  glistening  crystalline  scales. 

*From  the  name  of  the  chemist  who  first  discovered  it. 
It  has  the  composition  4C20H24N3O0,  3H2SO4,  2HI,  I4,  icHoO. 

5.  Most  salts  of  quinine  when  in  solution  exhibit  a fine 
blue  fluorescence,  which  is  observable  with  the  sulphate  in  a 
solution  containing  much  less  than  i part  in  200,000  of  water; 
yet  it  is  not  apparent  in  very  strong  solutions. 

6.  Concentrated  sulphuric  acid  produces  with  salts  of  quinine 
only  a faint  yellow  colour  (see  Salicine). 

7.  Quinine  sulphate  forms  hydrated  crystals,  having  the 
composition  ( (C2oH24N202)2,  112804)2,  I5H2O;  hence  25  grains  of 
the  freshly  prepared  salt  should  lose  3.8  grains  of  water  by  drying 
at  212°  F. 

8.  Potash,  soda,  and  ammonia  precipitate  quinine  from 
solutions  of  its  salts. 

9.  Quinine  is  soluble  in  alcohol,  ether,  benzine,  chloroform, 
and  excess  of  ammonia. 

St  rye  h n i n e ( Chief  reactions  of) 

C20H32N2O2. 

I Add  a few  drops  of  concentrated  sulphuric  acid  to  a 
particle  of  strychnine  on  a porcelain  dish,  it  dissolves  without 


* Quinidine  is  also  fluorescent,  and  thalleioquin  is  formed  with  quinidinc 
and  quinicine  as  well  as  by  quinine. 
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colour.  To  another  drop  or  two  of  the  acid  placed  near  to  it, 
add  a small  fragment  of  bichromate  of  potash,  and  when  the 
latter  has  fairly  tinged  the  acid,  rub  the  whole  together  with  a 
glass  rod.  The  fluid  acquires  a beautiful  violet  or  purple  colour 
quickly  fading  to  wine  red  and  reddish  yellow.  Other  oxidising 
agents,  as  puce  oxide  of  lead  and  binoxide  of  manganese,  maybe 
used  instead  of  bichromate.  With  these,  the  purple  colour  is  more 
slowly  produced,  but  lasts  longer. 

2.  Sulphocyanide  of  potassium  produces  even  in  dilute 
solutions  of  strychnine,  a white  precipitate  which  under  the 
microscope  is  seen  to  consist  of  tufts  of  acicular  crystals. 

3.  Strong  nitric  acid  does  not  colour  strychnine,  and  on 
warming  it  only  turns  it  yellow. 

4.  Strychnine  is  sparingly  soluble  in  water.  Soluble  in 
boiling  rectified  spirit  and  in  chloroform.  Insoluble  in  alcohol 
and  ether. 


S a I i c i n e {Chief  reactions  of) 

CisHigO;. 

1 . Add  a drop  of  strong  sulphuric  acid  to  a fragment  of 
salicine  placed  in  a white  dish — a deep  red  colour  is  produced. 

2.  Heat  together  in  a test  tube — salicin  i part,  red  chromate 
of  potassium  i part,  sulphuric  acid  ij  parts,  and  water  20  parts. 
Salicylic  aldehyde  is  evolved,  having  a very  fragrant  odour.  It 
is  identical  with  the  essential  oil  of  spiroea  ulmaria  (meadow 
sweet).  It  occurs  also  in  heliotrope.  The  salicine  yields  saligenin, 
and  this  becomes  oxidised  by  the  oxygen  liberated  from  the 
chromic  acid  of  the  red  chromate,  and  gives  salicylic  aldehyde, 
and  water  thus  : — 

2C6H4OHCH2OH  + 02  = 2C0H4OHCOH  + 2H2O. 

Saligoniu.  Oxygen.  Salicylic  Aldehyde.  Water. 

3.  Salicine  is  a glucoside,  therefore  if  boiled  with  dilute 
sulphuric  acid,  it  yields  glucose  and  saligenin,  as  shown  in  the 
equation : — 

C,3H.sOt  + H,0  = CoH40HCH,OH  + CeH„Oc. 

Salicine.  Water.  Saligenin.  Glucose. 

The  former  reduces  Fehling’s  solution,  and  gives  a red  pre- 
cipitate of  cuprous  oxide.  The  saligenin  gives  a blue  colour  with 
ferric  salts,  but  is  very  rapidly  decomposed  in  the  presence  of  acids. 

4.  If  an  aqueous  solution  of  salicine  is  mixed  with  hydro- 
chloric acid  or  dilute  sulphuric  acid,  and  the  mixture  boiled  for  a 
short  time,  the  liquid  quickly  becomes  turbid  and  deposits  a fine 
granular  crystalline  precipitate  of  saliratine  (CvHcO). 

5.  No  reagent  precipitates  salicine  as  such. 

6.  Salicine  is  soluble  in  28  parts  of  water  or  65  parts  of 
spirit  at  ordinary  temperatures.  Insoluble  in  ether. 


- 4 


7-  Heated  on  platinum  foil  it  melts,  and  emits  vapours 
having  the  odour  of  meadow  sweet. 


Salicylic  Acid  {Chief  readmis  of) 

HQHsOs. 

1.  Salicylic  acid  is  soluble  in  500  to  700  parts  of  water  at 
ordinary  temperatures.  Readily  soluble  in  alcohol,  ether  and  hot 
water.  Soluble  in  solutions  of  citrate  and  acetate  of  ammonia, 
phosphate  of  soda  and  borax. 

2.  The  crystals  melt  and  volatilise  without  decomposition. 

3.  Its  aqueous  solution  imparts  a deep  yioj^l.  co.lo.ur  to 
ferric  salts.. 

4.  Heated . in  a test  tube  with  a little  quick-lime,  it  is 
decomposed  into  carbolic  acid  and  carbonic  acid  gas,  thus  : — 

HC^HsOs  + CaO  = CaCOa  + CeH^HO. 

Salicylic  t • „ Carbonate  Carbolic 

Acid.  of  Lime.  Acid. 


Carbolic  Acid  {Chief  reactions  of). 

1.  Carbolic  acid  is  freely  soluble  in  alcohol,  ether,  benzol, 
chloroform,  carbon  bisulphide,  glycerine  and  solutions  of  alkalies. 

2.  To  an  aqueous  solution  of  carbolic  acid  add  some 
solution  of  aniline,  then  a little  solution  of  a hypochlorite — a fine 
blue  colour  is  produced,  changed  to  red  by  acids. 

3 . Neutral  ferric  chloride  strikes-  with  solution . cf . carbolis 
acid  a deep  purple  colour. 

4.  Bromine  gives  a white  precipitate  of  tri-bromphenol. 

5.  Solution  of  ammonia  and  chlorinated  soda  produce  a 
deep  purple  colouration,  especially  after  a time. 

6.  To  an  aqueous  solution  of  carbolic  acid  (about  i drachm) 
add  a few  drops  of  spirit  of  nitrous  ether.  Now  pour  in  an  equal 
volume  of  sulphuric  acid  down  the  side  of  the  tube.  A pink  or 
red  colour  results  if  phenol  be  present,  especially  after  standing 
a short  time. 

7.  Add  carbolic  acid  to  strong  sulphuric  acid,  containing 
about  6 ^ of  potassium  nitrate.  A brown  colour  is  produced, 
changing  to  green  and  ultimately  to  a fine  blue. 


Meconic  Acid  {Acidum  Meconicum), 

{Chief  reactions  of). 

Prepared  by  adding  solution  of  chloride  of  calcium  to  a 
concentrated  infusion  of  opium  ; meconate  of  calcium  is  precip- 
itated. This  is  washed,  diffused  through  a little  hot  water,  and 


decomposed  with  hydrochloric  acid.  The  filtered  liquid  yields 
scales  of  meconic  acid  (H,C,H.,0„  3H,0)  on  cooling. 


Tesls. 


1.  It  occurs  in  white  transparent  micaceous  crystals, 
sparingly  soluble  m cold  water,  readily  soluble  in  alcohol.  Its 
solution  m water  has  a strongly  acid  taste  and  reaction. 

2.  A solution  of  meconic  acid  is  reddened  by  a neutral 
solution  of  perchloricie  of  iron  (meconate  of  iron) ; the  colour 

eing  discharged  by  strong,  but  not  by  dilute,  hydrochloric  acid, 
oolution  of  corrosiye  sublimate  does  not  destroy  the  colour. 

These  rccagents  produce  exactly  opposite  results  wdth  a solution  of 
sulphocyanate  of  iron,  which  is  of  similar  tint.  To  a little  of  the  red  solution  of 
nieconate  of  iron  add  a drop  or  two  of  dilute  acid  and  boil.  The  colour  is  not 
affected,  whereas  solution  of  feme  acetate— which  is  of  similar  colour— is 
decomposed  on  boiling,  giving  a colourless  fluid  and  a red  precipitate  of  ferric 
oxy-acetate.  * ^ 


. 3'  The  aqueous  solution  gives  no  precipitate  with  solution 
of  iodine  and  iodide  of  potassium  (absence  of  alkaloids). 

4.  It  forms,  with  a weak  solution  of  ammonia  sulphate  of 
copper,  a green  precipitate  (meconate  of  copper). 

5.  It  is  not  reddened  by  chloride  of  gold,  which  reddens  the 
sulphocyanides. 

.6*  It  yields  white  precipitates  (meconates)  which  are  soluble 
in  nitric  acid,  with  acetate  of  lead,  nitrate  of  silyer,  and  chloride 
of  barium. 


Note. — The  alkaline  acetates  which,  like  meconic  acid,  redden  the  persalts 
of  iron,  give  no  precipitates  with  the  salts  of  lead  and  barium. 


Cinchonine  {Chief  reactions  of). 

1.  Cinchonine  is  insoluble  in  ether,  water  and  solution  of 
ammonia.  Soluble  in  dilute  acids,  alcohol,  chloroform  and 
benzol. 

2.  Cinchonine — when  carefully  heated — fuses  ; it  then  vola- 
tilizes and  yields  a crystalline  sublimate,  a peculiar  aromatic  odour 
being  exhaled  at' the  same  time. 

3.  To  a solution  of  cinchonine  or  its  salts  in  acidulated 
■water,  add  chlorine  water  and  then  ammonia;  no  green  colour  is 
produced  (thalleioquin)  as  in  the  case  of  quinine,  but  a white 
precipitate  instead,  distinguishing  it  from  quinine  and  quinidine. 

4.  When  pure,  its  salts  are  not  fluorescent  in  solution. 

5.  Heated  with  strong  potash  or  soda  it  yields  an  oily 
alkaloid,  termed  chinoline. 

6.  If  a solution  of  a cinchonine  salt,  containing  little  or  no 
free  acid,  is  mixed  with  ferrocyanide  of  potassium,  ferrocyanide 
of  cinchonine  is  precipitated  If  an  excess  of  the  precipitant  is 
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added,  and  a gentle  heat  applied  very  slowly,  the  precipitate 
dissolves  and  separates  again  on  cooling  in  brilliant  gold  yellow 
scales  or  long  needles,  aggregated  in  the  shape  of  a fan. 

7.  Cinchonine  hydrochlorate,  carefully  heated  on  platinum 
foil,  fuses,  and  if  ignition  be  avoided,  gives  off  violet  vapours 
resembling  iodine. 


Brucine  {Chief  reactions  of). 

1 . Strong  nitric  acid  gives  to  brucine,  and  its  salts  a deep 
blood-red  colour.* 

If  the  liquid  thus  reddened  be  gently  warmed,  and  chloride 
of  tin  is  gradually  added  to  it  (no  matter  whether  concentrated  or 
diluted  with  water),  it  assumes  a deep  violet  colour. 

An  excess  of  chloride  of  tin  or  of  nitric  acid  will  destroy 
this  colour. 

2.  Strong  sulphuric  acid  colours  brucine  of  a rich  rose-pink 

tint. 

3.  Addition  of  chlorine  water  to  a solution  of  a salt  of 
brucine,  imparts  to  the  fluid  a bright  red  colour. 

4.  Bromine  vapour  imparts  a bright  red  colour  to  its  solution 
in  strong  hydrochloric  acid. 

5.  Sulphomolybdic  acid  gives  with  brucine  and  its  salts  a 
red  colour,  passing  to  a deep  maroon,  and  ultimately  to  a blue- 
black. 

6.  Sulphocyanide  of  potassium  separates  it  from  its  solutions 
in  crystalline  tufts. 

7.  It  does  not,  like  morphine,  decompose  iodic  acid. 

Tannic  Acid  {Acid  Tannicum'), 

C27H32O17. 

Reaction  with  ferric  salts,  gelatine,  tartar  emetic  and  quinine. 

1.  To  an  aqueous  solution  of  tannic  acid  add  an  aqueous 
solution  of  gelatine.  A yellowish  white  flocculent  precipitate 
(tannate  of  gelatine)  appears.  This  is  a good  test  for  tannic  acid. 

2.  To  an  aqueous  solution  of  tannic  acid,  add  a little 
neutral  solution  of  ferric  chloride ; dark  bluish  black  tannate  of 
iron  is  slowly  precipitated. 

3.  To  an  aqueous  solution  of  tannic  acid  add  solution  of 
tartar  emetic,  tannate  of  antimony  is  precipitated. 

4.  Repeat  the  above  tests  using  an  infusion  of  galls,  the 
results  are  the  same. 


tpposulpliito  oliaugos  the  colour  to  violet  aud  groou.  Tlio  red  colour  of  uiorDhiue 
with  nitric  acid  is  destroyed  by  it. 
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5.  Catechu  contains  a variety  of  tannic  acid  (mimo- tannic 
acid  or  catechu-tannic  acid)  which  gives  a greenish  precipitate 
with  neutral  solution  of  ferric  salts. 

6.  A neutral  solution  of  ferric  chloride  yields,  with  an  infusion 
of  rhatany,  a precipitate  somewhat  similar  in  colour  to  that  given 
by  catechu.  It  is  not  precipitated  by  tartar  emetic  solution. 

7.  It  produces  with  solutions  of  the  vegetable  alkaloids  (as 
quinine)  white  precipitates  (tannates),  slightly  soluble  in  water, 
but  very  soluble  in  acetic  acid. 

Conina  {Ils preparatmi). 

Conia  (or  conine)  CgHuN  is  a highly  poisonous,  colourless, 
volatile  oily  liquid  alkaloid  contained  in  hemlock  (conium 
maculatum),  it  is  obtained  by  distilling  the  juice  of  the  leaves,  or 
better  the  fruits  with  water  rendered  alkaline  by  soda  or  potash 
(NaHO  or  KHO).  The  caustic  alkali  displaces  the  volatile 
alkaloid  from  the  natural  salt,  probably  the  malate,  just  as  it 
displaces  ammonia  from  its  salts. 

Conia  has  a very  strong  pungent,  repulsive  odour  of  mice. 
It  is  a strong  base  and  precipitates  metallic  oxides  like  ammonia. 
It  forms  salts  with  acids  which  are  odourless.  It  is  sparingly 
soluble  in  water  (i  in  about  100)  the  solution  is  rendered  turbid  on 
warming.  It  is  freely  soluble  in  alcohol  and  ether.  In  contact 
with  air  or  by  heat  it  suffers  decomposition  and  becomes  brown. 

Conia  may  be  removed  from  its  aqueous  solution  by  shaking 
with  ether  and  allowing  the  ether  to  evaporate  when  the  conia  is 
left  as  an  'oily  liquid. 

Tests. 

1 . Tannic  acid  produces  a copious  white  precipitate  (tannate 
of  conia)  in  aqueous  solutions  of  conia  or  its  salts,  soluble  in 
hydrochloric  acid. 

2.  On  adding  a solution  of  iodine  in  iodide  of  potassium  to 
a solution  of  conia  it  produces  a yellow  precipitate  which 
disappears  after  a time.  Upon  further  addition  of  the  iodine 
solution  a copious  kermes  coloured  precipitate  separates,  also 
disappearing  after  a time. 

3.  Moisten  a salt  of  conia,  with  a few  drops  of  a solution  of 
caustic  alkali.  The  characteristic  mouse  like  odour  is  at  once 
produced. 

4.  Distilled  with  oxydizing  agents,  such  as  a mixture  of 
sulphuric  acid  and  potassium  dichromate,  it  yields  butyric  acid  : 

CbHisN  + O2  + 2H2O  = 2(C4HbO,)  + NH3 

5.  An  aqueous  solution  of  conia  coagulates  a solution  of 
albumen.  Aniline  is  the  only  other  vegeto-alkali  that  shows  this 
reaction. 
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6.  It  is  not  readily  dissolved  in  water  but  floats  upon  it  in 
oilv  globules.  It  is  more  soluble  in  cold  than  in  hot  water. 

7.  It  precipitates  brown  oxide  of  silver  from  tbe  nitrate, 
this  is  not  dissolved  by  excess  but  the  oxide  is  reduced  and 
blackened. 

8.  It  gives  a yellow  crystalline  precipitate  with  chloride 
of  gold. 

9.  Conia  produces  copious  white  fumes  with  the  vapours  of 
nitric,  hydrochloric  and  acetic  acids,  and  completely  neutralises 
these  acids. 

Sulphuric  Acid  (Deiectmi  of  Impuri lies  in). 

The  usual  commercial  impurities  in  this  acid  are — 

Lead  derived  from  the  leaden  chambers  in  which  it  is  made. 

Nitric  acid  and  nitric  peroxide,  from  the  decomposition  of 
the  nitre. 

Arsenic,  from  the  iron  pyrites  or  impure  sulphur  used  in  its 
manufacture. 

Iron,  lime,  sulphurous  acid,  saline  impurities,  and  excess  of 
water,  are  also  met  with  in  various  samples. 

Notes : — 

1 . Lead  is  frequently  present  as  sulphate  in  such  quantity 
that  when  diluted  with  water,  it  deposits  a white  precipitate, 
being  less  soluble  in  dilute  than  in  strong  acid.  Such  acid,  when 
sufficiently  diluted,  yields  a black  precipitate  (sulphide  of  lead)  on 
passing  through  it  a current  of  sulphuretted  hydrogen. 

2.  To  detect  nitric  acid,  pour  solution  of  sulphate  of  iron 
carefully  down  the  side  of  a test  tube,  containing  a little  of  the 
strong  acid.  A purple  or  brown  colour  will  appear  at  the  plane 
of  contact  of  the  two  liquids  if  nitric  acid  is  present. 

3.  A highly  diluted  solution  of  the  acid  should  not  strike  a 
blue  colour  with  iodide  of  potassium  and  starch  paste  (absence 
of  nitric  peroxide). 

4.  To  detect  arsenic,  mix  a few  drops  of  the  acid  with 
about  two  drachms  of  solution  of  stannous  chloride  in  strong 
hydrochloric  acid,  and  heat  the  mixture  to  boiling.  On  cooling, 
no  darkening  in  colour,  and  no  precipitate,  should  be  produced. 
(This  is  known  as  Bettendorf’s  test). 

5.  The  diluted  acid  should  give  no  blue  colouration  with 
ferro  or  ferricyanide  of  potassium  (absence  of  iron). 

6.  Evaporated  in  a platinum  dish  it  should  leave  little  or  no 
residue  (absence  of  fixed  saline  impurities). 

7.  The  absence  of  excess  of  water  is  ascertained  by  the 
specific  gravity  not  being  below  1.48,  and  by  volumetric  analysis. 
50  grains  by  weight,  mixed  with  an  ounce  of  distilled  water, 
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require  for  neutralisation  i ooo  grain  measures  of  tlie  volumetric 
solution  of  soda,  B.P. 

• 1 diluted  acid  should  give  a copious  white  precipitate 

with  chloride  of  barium  (showing  it  to  be  a sulphate). 

Q.  If  a drachm  of  the  acid  be  diluted  with  an  ounce  of 
distilled  water  and  completely  precipitated  with  excess  of  chloride 
of  bariurn,  the  filtered  liquid  should  yield  no  white  precipitate  on 
the  addition  of  chlorine  water  (absence  of  sulphurous  acid). 

C h I o rofo rm  f Detection  of  Impurities  m ). 

The  general  impurities  met  with  in  chloroform  are  hydro- 
carbons, non  volatile  compounds,  alcohol,  water,  acids,  free 
chlorine,  and  aldehyde. 

1.  On  shaking  to  c.c.  of  chloroform  with  s c.c.  of  sulphuric 
acid  in  a stoppered  bottle,  and  setting  them  aside  for  24  hours, 
the  acid  should  not  be  coloured  to  any  greater  e.xtent  than  that 
producible  by  absolute  chloroform,  to  which  i%  of  ethylic  alcohol 
has  been  added.  (Showing  absence  of  hydrocarbons,  which 
give  a greenish  colour  with  sulphuric  acid). 

Note. — The  sp.  gr.  of  chlorofomi  is  1.5  or  higher.  To  render  it  stable  i per 
cent,  of  ethylic  alcohol  is  added  to  it,  hence  the  official  chloroform  has  a sp.  gr. 
of  1.497. 

2.  It  should  leave  no  residue  and  no  unpleasant  odour  after 
evaporation  (absence  of  non  volatile  compounds). 

3.  Alcohol  may  be  detected  by  shaking  with  a little  “ Hoff- 
man’s violet,”  which  gives  the  chloroform  a purple  tint  if  alcohol 
be  present,  but  affords  no  colour  with  pure  chloroform.  Or  warm 
some  chloroform,  add  a little  iodine  and  a few  drops  of  solution 
of  soda,  and  again  warm  gently,  then  set  aside  for  a time,  a yel- 
lowish crystalline  deposit  of  iodoform  will  be  obtained  if  alcohol 
is  present. 

jVVr^—Under  the  microscope  these  crystals  appear  as  hexagonal  plates  or 
six-rayed  stellate  crystals. 

4.  If  five  C.C.  of  chloroform  be  agitated  with  ten  c.c.  of  dis- 
tilled water,  and  the  latter  separated,  it  should  not  redden  blue 
litmus  paper  (absence  of  acids),  nor  give  a white  precipitate  with 
nitrate  of  silver  or  chloride  of  barium  (chlorides  and  sulphuric 
acid),  nor  liberate  iodine  from  iodide  of  potassium  (free  chlorine). 

5.  If  a portion  be  digested,  warm  with  a solution  of  potash, 
the  latter  should  not  become  dark  coloured,  indicating  absence 
of  aldehyde. 


Ether  {^Detection  of  Impurities  in'). 

The  usual  impurities  in  ether  are  alcohol,  water,  aldehyde, 
acetic  acid,  sulphurous  acid,  and  ethereal  oil. 
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Evaporate  the  solution  of  the  mixed  salts  to  dryness  in  a 
porcelain  dish,  and  finely  pulverise  the  residue. 

It  is  now  necessary  to  convert  the  iodate  of  potassium  into 
iodide,  which  is  done  by  removing  the  three  atoms  of  oxygen  by 
heating  with  carbon.  To  the  pulverised  residue  add  the  char- 
coal, mix  intimately  and  heat  in  a porcelain  dish  or  crucible, 
until  slight  deflagration  ensues,  then  raise  the  heat  until  fusion 
occurs,  and  pour  out  the  fused  salt  upon  a slab  of  marble  to  cool. 

When  cooled,  boil  the  mass  in  a little  distilled  water  (about  a 
drachm)  and  filter  through  paper,  wash  the  filter  with  a little 
boiling  distilled  water,  unite  the  filtrates  and  evaporate  until  a 
pellicle  forms  upon  the  surface,  set  aside  to  cool  and  crystallize. 
The  small  cubic  crystals  formed  are  potassii  iodidum  B.P.  The 
reaction  takes  place  according  to  the  equation  : — 

2KIO3  + 3C2  = 2KI  + 6CO. 

Iodate  of  rorVinn  Iodide  of  Carbonic 

Potassium.  v^aroou.  Potassium.  O.xide  Gas. 

The  crystals  should  be  drained,  and  dried  at  a very  gentle 
heat,  and  preserved  in  a well  stoppered  bottle. 

Note  I.  The  iodate  may  be  decomposed  into  iodide  and  oxygen  by  heat 
alone,  the  object  of  adding  carbon  is  to  facilitate  the  process. 

Note  2.  The  iodide  may  be  separated  from  the  iodate  by  digesting  in  spirit 
of  wine,  which  cUssolves  out  the  iodide,  but  leaves  the  iodate  unaffected. 


Action  of  Dilute  Acids  upon  Iodide  of  Potassium, 


When  a dilute  acid,  sulphuric  for  example,  acts  upon  iodide 
of  potassium,  hydriodic  acid  is  set  free,  while  the  potassium  unites 
with  the  radical  of  the  added  acid  as  shown  in  the  equation  : — 


H2SO4  + 2KI  = K2SO4  + 2HI. 

Dilute  Iodide  of  Sulphate  of  Hydrlodio 

Sulphuric  Acid.  Potassium.  Potassium.  Acid. 


To  a solution  of  iodide  of  potassium  add  a little  solution  of 
nitrite  of  potassium,  then  a few  drops  of  sulphuric  acid.  Iodine 
is  instantly  liberated,  colouring  starch  paste  blue.  This  is  one  of 
the  most  delicate  tests.  The  reaction  takes  place  according  to 
the  equation : — 


2KNO2  + 2KI  + 2H2SO4  = I2  -P  2NO  -k  2K2SO4  + 2H2O. 

Nitrite  of  Iodide  of  Sulphuric  iodine  „ Sulphate  of  Water. 

Potassium.  Potassium.  Acid. 


Oxide  Gas.  Potassium. 


Note  I.  Nitric  acid  containing  a lower  oxide  of  nitrogen  produces  the  same 
effect. 

Note  2.  Concentrated  acids,  such  as  nitric  or  sulphuric,  decompose  iodide 
of  potassium,  with  the  separation  of  bluish-black  scales  of  iodine. 


Tests. 

1 . Its  solution  mixed  with  a little  mucilage  of  starch  gives 
a blue  colour  on  the  addition  of  a small  quantity  of  solution  of 
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chlorine  (to  liberate  the  iodine).  The  chlorine  must  be  added 
carefully,  as  the  slightest  excess  will  bleach  the  blue  iodide  of 
starch. 

2.  It  usually  has  a feeble  alkaline  reaction. 

3.  It  yields  a white  crystalline  precipitate  (cream  of  tartar) 
with  tartaric  acid  (showing  it  to  be  a salt  of  potassium). 

4.  The  addition  of  mucilage  of  starch  and  tartaric  acid  to 
its  aqueous  solution  does  not  develope  a blue  colour  (showing  the 
absence  of  iodate).  See  note  heloiv. 

5.  Its  aqueous  solution  is  only  faintly  precipitated  by  the 
addition  of  saccharated  solution  of  lime  (showing  absence  of 
carbonate  of  potash). 

6.  Solution  of  nitrate  of  silver  in  excess  gives  a yellowish 
white  precipitate.  On  agitating  with  ammonia,  and  allowing  to 
deposit,  the  clear  supernatant  fluid  should  be  rendered  only 
slightly  turbid  on  addition  of  nitric  acid  in  excess  (showing 
absence  of  more  than  a trace  of  chloride). 

Note  I.  When  exposed  to  air  and  sunlight,  iodide  of  potassium  becomes 
slightly  bro^vn.  The  atmospheric  carbonic  acid  causes  a little  carbonate  of 
potash  to  be  produced,  while  hydriodic  acid  is  set  free.  This  latter  is  acted  on 
by  the  oxygen  present  in  the  air,  yielding  a trace  of  water  and  free  iodine. 

It  is  this  free  iodine  that  causes  the  yellow  or  brown  colour. 


Reduced  Iron  {Ferrum  Redactum). 

Preparation : — 

Pass  a current  of  hydrogen  gas  (dried  by  passing  it  first 
through  a wash-bottle  containing  strong  sulphuric  acid,  then 
through  a tube  containing  pieces  of  calcic  chloride)  over  dry 
ferric  oxide  (FeoOj)  contained  in  an  iron  or  glass  or  porcelain  tube, 
kept  hot  by  the  flame  of  a spirit  lamp  or  gas  jet.  Oxygen  is 
removed  from  the  FcsOs  by  the  hydrogen  as  water  (steam)  which 
escapes  at  the  open  end  of  the  tube  as  shown  in  the  equation : — 

FeaOa  -j”  3H2  — Fe^  -j-  3FI2O. 

Ferric  Oxide.  Hydrogen.  Reduced  Iron.  Water  (Steam). 

while  the  reduced  iron  remains  in  the  tube  in  a state  of  minute 
division.  When  no  more  moisture  is  observed  to  escape  from  the 
open  end  of  the  tube,  the  flame  may  be  removed,  and  the 
contents  of  the  tube  be  allowed  to  cool  in  a current  of  hydrogen, 
for : — If  thrown  out  of  the  tube  into  the  air  while  hot  it  takes  fire, 
and  again  becomes  oxide.  If  the  ferric  oxide  is  reduced  in  an 
iron  tube  placed  in  a furnace  and  heated  to  a strong  red  heat,  it 


• Wo<e.— The  tartaric  acid  liberates  iodic  acid  (HIO3)  from  tlio  iodato  and  hydriodic  acid  (HI) 
from  the  iodide  ; neither  of  these  alone  reacts  with  staioh,  but  they  react  on  eacli  other,  and 
give  rise  to  free  iodine  which  tlien  yields  a blue  colour  withstaroh  according  to  the  equation 


I-IIO3  + 5HI 

lodio  Hydriodic 

Acid.  Acid, 


3I-I2O 

Water. 


,+  3I2. 

Freo 

Iodine, 
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irp  ^ particles  of  iron  aggregate  to  some  extent,  and 

thL  of  r)  p^tIT  f oxydation  in  dry  air.  This  process  is 
On!  ^ ^ Ferrum  Redactum  ; which  is  also  known  as 

Quevenne  s Iron  and  Per  Rdduit,  Ferri  Pul  vis,  &c. 

ment^'’Tl7s\te!r®F[/emco.xick  a small  experi- 

ment. Ihib  should  yield  1 1-2  grams  of  reduced  iron  and  5-4  grains  of  water 


F e»03  -|-  3FI3 

1 1 2 -p  4^  -j-  6 

II'2  4-8 


Fep  + 3H..0 

112  + 54 

1 1-2  5-4 


Tesls. 


1.  It  should  be  strongly  attracted  by  the  magnet. 

2.  It  should  exhibit  metallic  streaks  when  rubbed  with  firm 
pressure  in  a mortar. 

3.  It  should  not  evolve  any  sulphuretted  hydrogen  when 
dissolved  in  hydrochloric  acid  (showing  absence  of  ferrous 
sulphide). 

4.  Its  solution  in  hydrochloric  acid  should  give  a light  blue 
precipitate  with  ferrocyanide  of  potassium. 

Note. — The  reduced  iron  of  pharmacy  is  in  good  condition  as  long  as  it 
contains  50  of  its  weight  of  free  metal  the  remainder  consisting  of  o.xides  of 
the  metal. 

5*  Ten  grains  added  to  an  aqueous  solution  of  iodine  and 
iodide  of  potassium,  50  grains  of  each,  and  digested  at  a gentle 
heat  in  a small  flask,  leaves  not  more  than  5 grains  undissolved 
(of  oxides)  which  must  be  wholly  soluble  in  HCl.  In  this  test  the 
metallic  iron  combines  with  the  iodine,  the  resulting  ferrous  iodide 
passing  into  solution,  while  the  oxides  are  left  behind. 


Phosphate  of  Iron  {Ferri  Phosphas). 
Preparation  : — 


Take  of 

Sulphate  of  Iron 
Phosphate  of  Sodium 
Bicarbonate  of  Sodium 
Boiling  Distilled  Water 


30  grains. 

27^  grains, 
grains, 
a sufficiency. 


Dissolve  the  sulphate  of  iron  in  about  5 fluid  drachms  of  the 
water,  and  the  phosphate  of  sodium  in  a similar  quantity  of  water. 
Let  these  solutions  cool  to  between  100°  and  130°  F.  Dissolve 
the  bicarbonate  of  sodium  in  a little  water,  then  mix  the  three 
solutions  together  in  a sufficiently  capacious  vessel ; mix  thoroughly. 
Let  the  precipitated  phosphate  of  iron  be  now  placed  upon  a calico 
filter,  and  well  washed  with  boiling  distilled  water,  till  the  filtrate 
no  longer  gives  a precipitate  with  chloride  of  barium,  (showing 
that  all  the  sulphate  of  sodium  has  been  removed).  Lastly  dry  at 


a temperature  not  exceeding  120°  F.  so  as  to  avoid  oxidation  as 
much  as  possible.  The  reaction  takes  place  according  to  the 
equation : — 


SFeSO.j  “F 

Snlpliatc 
of  Irou. 


zNa^HPOi  + 2NaHC0;,  = 

Phosphate  of  Bicarbonate  of 

Sodium.  Sodium. 


Fe32POi  + 
Phosphate 
of  Irou. 


3NaoS04  + 2H0O  + 2CO3 

Sulphate  of  'Water.  Carbonic 

Sodium.  Acid  Gas. 


Noles  on  the  process : — 

The  object  of  using  the  bicarbonate  of  sodium  is  to  render 
neutral  the  sulphuric  acid,  which  is  formed  in  the  process,  and 
which  is  a powerful  solvent  of  phosphate  of  iron.  By  this  means, 
the  yield  of  phosphate  of  iron  is  increased. 

2.  Ferrous  phosphate  is  white.  It  soon  oxidizes  partially, 
hence  the  slate  blue  colour. 

3.  The  official  salt  contains  at  least  47^  of  hydrous  ferrous 
phosphate,  having  the  formula  Fea  2PO4,  8HsO.  It  also  contains 
ferric  phosphate  and  some  oxide. 

4.  Formerly  acetate  of  sodium  was  used  in  the  process,  the 
object  being  to  prevent  the  presence  of  free  sulphuric  acid,  by 
forming  acetic  acid  instead. 

Tests. 

1.  It  should  be  wholly  soluble  in  hydrochloric  acid. 

2.  Its  solution  yields  a blue  precipitate  with  both  ferrocyanide 
and  ferricyanide  of  potassium,  that  with  the  latter  being  the  more 
abundant. 

*3.  When  the  salt  is  digested  with  hydrochloric  acid,  and  a 
piece  of  bright  copper  foil  (pure),  no  dark  deposit  must  form 
upon  the  metal,  showing  the  absence  of  arsenic. 

4.  If  treated  with  tartaric  acid  and  ammonia  in  excess,  and 
then  with  solution  of  ammonic-magnesic  sulphate,  a crystalline 
precipitate  is  produced,  showing  that  it  is  a phosphate. 


Solution  of  Persulphate  of  Iron  {Liquor  Ferri  Persulphatis). 


Take  of 


Sulphate  of  Iron 
Sulphuric  Acid 
Nitric  Acid 
Distilled  Water 


60  grains. 

5 minims. 

5 minims. 

90  minims,  or  a sufficiency. 


Add  the  sulphuric  acid  to  75  minims  of  the  water,  and 
dissolve  the  sulphate  of  iron  in  the  mixture  with  the  aid  of  heat. 


• Tills  is  known  os  Roinscb’s  tost  for  arsenic. 
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Mix  the  nitric  acid  with  the  remainder  of  the  water  (15  minims) 
and  to  the  acid  thus  diluted,  after  making  warm,  add  the  solution 
of  sulphate  of  iron. 

Now  concentrate  these  mixed  solutions  by  boiling  until,  by  the 
sudden  disengagement  of  ruddy  vapours,  the  liquid  ceases  to  be 
black  and  assumes  a red  colour. 

A drop  of  the  solution  is  now  to  be  tested  with  ferricyanide 
of  potassium.  If  a blue  precipitate  forms,  it  denotes  that  the 
whole  of  the  sulphate  has  not  been  converted  into  persulphate 
of  iron.  In  this  case  add  a few  drops  more  nitric  acid,  and  boil 
again  until  no  further  blue  precipitate  is  formed.  When  cold, 
make  the  quantity  up  to  60  minims,  if  necessary,  by  the  addition 
of  distilled  water. 


Notes  on  the  Process : — 


1. _  This  solution  should  give  a blue  precipitate  with 
potassium  ferrocyanide,  but  not  with  potassium  ferricyanide. 

2.  The  black  colour  noticed  in  the  process  is  due 
to  a compound  of  sulphate  of  iron  with  nitric  oxide  g-as 
(zFeSOi  + NO). 

3.  The  chemical  changes  which  take  place  in  the  preparation 
of  liquor  ferri  persulphatis  are  expressed  by  the  following 
equation : — 

6FeS04  + 3H0SO4  + 2HNO3  = 3(Feo3S04)  + 2NO  + 4H2O. 

Ferrous  Sulphuric  Nitric  Ferric  Nitric  ™ 

Sulphate.  Acid.  Acid.  Sulphate.  Oxide  Gas.  Water. 


4.  The  sudden  disengagement  of  ruddy  vapours  is  due  to 
the  decomposition  by  greater  heat  of  the  black  compound 
2FeS04  + NO  mentioned  above.  The  nitric  oxide  gas  (which 
is  colourless),  as  it  escapes  unites  with  the  oxygen  of  the  air,  and 
ruddy  vapours  of  nitric  peroxide  gas  are  formed. 


5.  The  object  of  adding  sulphuric  acid  in  the  process  is  to 
prevent  the  formation  of  ferric  nitrate.  If  sufficient  sulphuric 
acid  is  not  present,  some  ferric  nitrate  is  formed,  as  seen  by  the 
following  equation  : — 


6FeS04  + 8HNO3  = 2(Fe23S04)  + Feo6N03  + 2NO  + 

Sulphate  Nitric  Ferric  Ferric  Nitric 

o£  Iron.  Acid.  Sulphate.  Nitrate.  Oxide  Gas. 


4H3O. 

Water. 


6.  Diluted  with  ten  volumes  of  water  it  should  yield  a white 
precipitate  with  chloride  of  barium  (showing  it  to  be  a sulphate). 

When  solutions  of  Ferric  salts  are  mixed  with  solution  of 
iodide  of  potassium,  iodine  is  liberated.  It  is  important  that  no 
prescriptions  should  contain  remedies  which  destroy  each  other’s 
effect,  either  chemically  or  therapeutically;  hence,  ferric  salts 
are  imcompatible  with  iodide  of  potassium. 

y.  The  specific  gravity  should  be  1.44  b a fluid  drachm 

should  yield  1 1.44  grains  of  ferric  oxide. 


i 


i 

1 


1 
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Fowler’s  Solution  {Liquor  Arsenica lis). 


Preparation : — 


Take  of 


Arsenious  Acid  (finely  powdered) . 
Carbonate  of  Potassium  . 
Compound  Tincture  of  Lavender 
Distilled  Water 


1 1 grains. 

1 1 grains. 
38  minims 


a sufficiency. 


Put  the  arsenious  acid  into  a flask  with  the  carbonate  of 
potassium  and  10  fluid  drachms  of  the  water,  and  heat  until  a 
clear  solution  is  obtained  ; allow  this  to  cool.  Then  add  the 
compound  tincture  of  lavender,  and  as  much  distilled  water  as  will 
make  the  bulk  20  drachms.  The  product  should  be  a reddish 
liquid  alkaline  to  test  paper.  The  specific  gravity  should  be  i .0 1 0. 

Azotes  on  the  process  : — 

1 . Liquor  arsenicalis  contains  about  i % of  arsenious  acid, 
or  rather  more  than  4 grains  (4^)  in  each  fluid  ounce. 

2.  In  preparing  this  solution  the  carbonate  of  potash  is  not 
decomposed  by  the  arsenious  acid,  unless  after  very  long  boiling. 
Hence  the  official  solution  does  not  generally  contain  arsenite  of 
potassium. 

3.  Liquor  arsenicalis  is  precipitated  by  ferric  salts.  The 
precipitate  is  at  first  hydrated  oxide  of  iron,  thrown  down  by  the 
action  of  the  carbonate  of  potassium  in  the  liquor  arsenicalis. 

FeoClc  + sKoCOa  + 3H2O  = Fe,6HO  + 6KC1  + 3COj. 

The  ferric  hydrate  then  converts  soluble  arsenious  acid  into 
insoluble  ferrous  arseniate  thus  : — 

2(Fc26HO)  + AsoOs  = Fes2As04  + SHjO  + Fe2HO. 


To  a little  of  the  solution  in  a test  tube,  add  a few  drops  of 
hydrochloric  acid,  then  dilute  with  three  or  four  times  its  bulk  of 
distilled  water.  This  should  give,  with  sulphuretted  hydrogen,  a 
bright  yellow  precipitate  (lemon  yellow)  of  arsenious  sulphide 
AS2S3. 

Hydrochloric  Solution  of  Arsenic  {Liquor  Arsenid 


Test. 


Hydrochloricus) . 


Preparation : — 


Take  of 


Arsenious  Acid  (in  fine  powder) 
Plydrochloric  Acid  . 

Distilled  Water 


1 1 grams. 

15  minims, 
a sufficiency. 
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Boil  the  arsenious  acid  with  the  hydrochloric  acid  and  4 
drachms  of  the  water  until  dissolved.  Then  add  distilled  water 
to  make  the  bulk  up  to  20  drachms.  Preserve  in  a stoppered 
bottle.  ^ 

Azoles  on  the  process : — 

1.  No  decomposition  occurs  in  making  this  solution.  It  is 

simply  a solution  of  arsenious  acid  in  diluted  hydrochloric  acid. 

2.  It  is  a colourless  liquid.  Acid  to  test  paper.  Its  specific 
gravity  should  be  i.oio. 


Sulphuretted  hydrogen  gives  at  once  a bright  yellow  (lemon 
yellow)  precipitate  of  arsenious  sulphide  (AsjSa)  with  this 
solution. 

2.  No  precipitate  is  produced  with  ferric  salts. 


Pour  the  antimonial  solution  into  10  fluid  drachms  of  water, 
contained  in  a small  glass  beaker.  Let  the  precipitate  settle  {see 
note  i).  Syphon  off  the  supernatant  acid  fluid.  Add  six  fluid 
drachms  of  distilled  water,  agitate  thoroughly,  let  the  precipitate 
subside,  again  syphon  olf  the  fluid.  Repeat  the  process  of  affusion, 
agitation  and  subsidence  {see  note  2).  Add  now  the  carbonate 
of  soda  dissolved  in  two  drachms  of  distilled  water,  leave  them 
in  contact  half  an  hour,  stirring  frequently,  collect  the  deposit 
upon  a filter  {see  note  3),  and  wash  with  boiling  distilled  water  until 
the  washings  cease  to  give  a precipitate  with  solution  of  nitrate  of 
silver,  acidulated  with  nitric  acid  {see  note  4).  Lastly,  dry  the 
product  at  a heat  not  exceeding  212  F.  {see  note  5). 

Notes  on  the  process : — 

I.  When  solution  of  chloride  of  antimony  is  poured  into 
water,  white  oxychloride  of  antimony  is  precipitated.  It  varies 
somewhat  in  composition,  according  to  the  amount  of  water  with 
which  the  chloride  is  mixed.  By  well  washing  and  standing 
under  water,  it  gradually  becomes  crystalline,  and  has  the 
composition  (2SbCl3,  sSb.Oa).  The  reaction  is  e.xpressed  by  the 
equation : — 


Tests. 


Oxide  of  Antimony  {Antimonii  Oxidtim). 


Preparation : — 


Take  of 


Solution  of  Chloride  of  Antimony  . 
Carbonate  of  Sodium 
Water  . . . . 

Distilled  Water 


32  minims. 

12  grains. 

10  fluid  drachms, 
a sufficiency. 


4 


The  strongly  acid  fluid  retains  some  chloride  of  antimony  in 
solution. 

2.  This  washing  removes  the  hydrochloric  acid  formed  in 
the  reaction  shown  above,  together  with  the  undecomposed 
chloride  of  antimony,  which  would  destroy  the  effect  of  the 
carbonate  of  soda  used  in  the  second  part  of  the  process. 

3.  The  object  of  adding  carbonate  of  soda  is  to  remove 
the  chlorine  from  the  oxychloride  of  antimony,  and  to  convert  it 
into  oxide.  The  following  equation  shows  the  decomposition — 
the  escaping  gas  being  carbonic  acid  CO>. 

zSbCl.,.  sSboOa  + 3Na,C03  = bSb.Os  + 6NaCl  + 3CO2. 

Ox.vcliloriile  of  Carbonate  of  Oxide  of  Cliloride  of  Carbonic 

Authuonj'.  Sodium.  Antimony.  Sodium.  Acid  Gas. 

The  oxide  sometimes  has  a pale  buff  colour.  This  is  due  to 
the  presence  of  oxide  of  iron.  It  should  be  white  or  greyish 
white. 

4.  This  test  indicates  that  the  chloride  of  sodium  has  been 
wholly  removed. 

5.  At  temperatures  above  212°  F.,  oxygen  is  absorbed  from 
the  air,  and  other  oxides  of  antimony  are  formed,  viz. — SboOj  and 
Sb^Os. 

6.  The  old  pulvis  algarothi,  pulvis  angelicus  or  mercurius 
vitae  consisted  of  oxychloride  of  antimony. 

Characters  and  Tests: — 

1.  A greyish  white  powder.  Fusible  at  a low  red  heat. 
Insoluble  in  water.  Readily  soluble  in  hydrochloric  acid,  and 
when  this  solution  is  dropped  into  water,  it  yields  a white  deposit 
at  once  changed  to  orange  by  sulphuretted  hydrogen  (antimonious 
sulphide  Sb..Sa). 

2.  It  dissolves  entirely  when  boiled  with  an  excess  of  the 
acid  tartrate  of  potassium  (cream  of  tartar).  N.B.  The  object 
of  this  test  is  to  show  the  absence  of  higher  oxides  of  antimony, 
which,  if  present,  would  remain  undissolved. 


Tartar  Emetic  {^Antimonmm  Tartaratiini)^ 

Preparation  : — 

Take  of 

Oxide  of  Antimony  . . , 60  grains. 

Acid  Tartrate  of  Potash  (in  fine  powder)  . 72  grains. 

Distilled  Water  . . . .1  fluid  ounce. 

Mix  the  acid  tartrate  of  potash  and  oxide  of  antimony  with  just 
sufficient  distilled  water  to  form  a paste  and  set  aside  for  24  hours 
{see  note  i).  Then  add  the  remainder  of  the  water  and  boil  for  15 
minutes  in  a small  glass  flask  shaking  frequently  {see  note  2) 
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Filter  and  set  apart  the  clear  filtrate  to  crystallize ; pour  off  the 
mother  liquor  from  the  crystals,  evaporate  to  one-third,  and  set 
aside  for  more  crystals  to  form.  Dry  the  crystals  on  filtering 
paper  at  the  temperature  of  the  air  {see  note  3)  to  avoid  oxidation, 
&c. 


Notes  on  the  process : — 

1 . If  too  much  water  be  added,  the  chemical  action  would 
be  so  weakened  that  they  would  not  combine.  Some  water  must 
be  added  as  they  will  not  combine  in  a dry  state. 

2.  The  mixture  is  set  aside  to  facilitate  combination.  The 
boiling  extracts  the  tartar  emetic  formed. 

3.  These  crystals  have  a formula  inconsistent  with  the 
usual  formula  for  tartrates.  The  salt  is  really  an  oxy-tartrate  of 
potash  and  antimony  with  one  molecule  of  water  of  crystallisa- 
tion, its  formula  is  (KSbOCiHiOo).  H3O. 

4.  The  formation  of  tartar  emetic  is  expressed  by  the 
equation : — 


2KHC4H4O0  -1-  SboOs 

Acid  Tartrata  Oxide  of 

of  Potassium.  Antimony, 


2KSbOC4H40o  or 

Tartar  Emetic. 


(KSb0C4H40e)2  -1-  HoO. 

Water. 

5.  Tartar  emetic  so-named  from  the  Greek  emeo,  I vomit; 
tartar  from  tartaros. 


Character  and  Tests. 


1.  The  crystals  are  colourless  and  transparent,  and  exhibit 
triangular  faces.  They  are  soluble  in  water,  but  less  so  in  proof 
spirit.  When  heated  they  decrepitate  (fly  to  pieces)  and  blacken. 

2.  Its  solution  in  water  gives  a white  precipitate  with 
hydrochloric  acid  (oxy-chloride)  soluble  in  excess,  which  is  not 
formed  if  tartaric  acid  is  first  added.  N.B. — Because  the  oxy- 
chloride is  soluble  in  tartaric  acid. 

3.  Sulphuretted  hydrogen  gives  an  orange  precipitate  in  a 
solution  of  tartar  emetic  (SbaSa). 


Corrosive  Sublimate  {Hydrargyrum  Perchloridum). 

Preparation : — 

Take  of 

Persulphate  of  Mercury.  . . 20  grains. 

Chloride  of  Sodium  (dry)  . .16  grains. 

Black  Oxide  of  Manganese  (in  fine 

powder)  , . . .1  grain. 

Finely  powder  the  persulphate  of  mercury  and  the  chloride 


r 

; 


i 


r 

■ 


^ X. 
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of  sodium.  Mix  them  Ihorougidy  with  the  black  oxide  of  man- 
ganese in  a mortar,  then  transfer  to  the  subliming  apparatus  {see 
7tole  i).  Apply  now  sullicicnt  heat  to  cause  vapours  of  perchloride 
of  mercury  to  ascend  into  and  condense  upon  the  cool  upper 
part  of  the  subliming  apparatus. 

Noles  on  the  process : — 

1.  Place  the  mixture  in  the  centre  of  a small  flat  porcelain 
dish  well  embedded  in  a sand  bath  placed  upon  a tripod,  over  the 
dish  invert  a glass  beaker,  so  that  the  rim  of  the  beaker  rests 
within  the  edge  of  the  dish,  close  the  joint  with  lute  and  apply 
sufficient  heat  to  the  sand  bath  to  cause  sublimation. 

This  experiment  must  be  conducted  under  a hood  connected 
with  a flue,  the  vapours  being  highly  poisonous. 

2.  Persulphate  of  mercury  frequently  contains  some  sub- 
sulphate of  mercury  (mercurous  sulphate)  which  causes  the  product 
to  be  contaminated  with  calomel. 

3.  The  black  oxide  of  manganese  used  in  the  process  is  to 
convert  any  calomel  into  the  perchloride.  This  it  does  by  liber- 
ating chlorine  from  the  excess  of  chloride  of  sodium  used.  The 
sodium  combines  with  some  manganese  to  form  manganate  of 
sodium.  A lower  oxide  of  manganese  is  also  formed. 

4.  The  formation  of  corrosive  sublimate  is  shown  by  the 
equation : — 

HgSOi  + zNaCl  = HgCh.  -h  Na,S04. 

Persulphate  Chloride  Corrosive  Suli)liate 

of  Mercury.  of  Sodium.  Sublimate.  of  Sodium. 

Character  and  Tests. 

1.  _ It  occurs  in  masses  of  prismatic  crystals  (colourless) 
possessing  a highly  acrid  metallic  taste. 

2.  It  is  soluble  in  water,  but  more  so  in  ether  and  alcohol. 

3.  Its  aqueous  solution  gives  a yellow  precipitate  with 
caustic  potash  (the  yellow  oxide  HgO.) 

4.  A white  precipitate  with  ammonia  having  the  composi- 
tion (NH^HgCl,  HgCls). 

5.  It  yields  a curdy  white  precipitate  with  nitrate  of  silver 
(chloride  of  silver  AgCl).  When  heated,  it  sublimes  without 
residue  and  without  decomposition.  Note  that  it  fuses  before 
subliming.  Calomel  does  not  fuse  before  subliming. 

Calomel  {Hydraj-gj^irum 

Preparatiofi : — 

Take  of 

Persulphate  of  Mercury 
Mercury 

Chloride  of  Sodium 
Boiling  Distilled  Water 


Sulchloridtwi). 


10  grains. 

7 grains. 

S grains, 
a sufficiency. 
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and  will,  some  of  ihc  water 

chloridi  of  ™S;  “ami’ 

anow^Jha  JatoLTfeiir„l'r,  c?lUcU°ate",t 
f-hi„|s“'cet  fifed"  ‘i'l^rUdi  r 

ammonmn,  (j„  a drop  of  sulphide  of 

'Si  (?i:s=:f  ^ 

™“euofs''fl  aSy  coLim””S  this™?'’"''  **'’  '""eh 

aubsulphale  of  mercury  (mercurous  slilphaL)  ,hus"?^"“ 


HgSO, 

Persulpliate. 


Hg.SO„ 

SubsulpUatc, 


+ = 

Mercurv. 

•'  ^w‘-'ouipaacc, 

expressed  by  ^h^q^ati^n  "-f  the  process  is 

2HgCl 

Calomel. 


HgoSO,  + 2NaCl  = 

Mercurous  chloriHe  of 

Sulphate.  Soilium. 


+ 


Na,S04. 
Sulpliate  of 
Sodium. 


crysSe  crasUnsieSoi  SgTs'a  powte.  ''°™  " 
lienee,  thSSbItaate'Stai,”"?  vaS  “™'  P""'"'Pha‘e. 
' Thtd  ''"Sfag“witi:"Ll“Ser 

two  of  aalpUde“f“ammo*SmlfSo'thr“^^^  " ‘''°P 

sulphide  of  mercury  (HgS)  Wherth^  ^ precipitation  of  black 
washed  out.  no  darL^ninfif  c2ur  ap^eaT'^'^" 

present,  as  calomel  is  insoluble  in  ether!  ^ if 

Characters  and  Tests: — 

yellow  by"^ rubbing^\fa  mm£  tasteless  powder,  rendered 

2.  It  IS  insoluble  in  water,  alcohol  and  ether 

that  ^of^'lhe^LVf  ^^-P-  and 

amorphous.  crystalline,  the  latter 

to  theVorSot of  mtcutut"  ^ ‘Li’d  d ”7  ''“7 

acidulated  with  nitric  acid  (X/r  df  ii 
gecipitme  with  nitrate  of 


a 


2Q 


4-  Warm  ether,  which  has  been  shaken  with  it  in  a bottle, 
leaves  no  residue  on  evaporation  (showing  absence  of  perchloride). 

5.  Hydrocyanic  acid  blackens  it.  It  is  entirely  volatilised 
by  suflicient  heat. 

6.  With  ammonium  hydrate,  it  yields  a black  variety  of 
hyarargyrum  ammoniatum  called  mercurous  ammonium  chloride : — 

Hg=Ch.  + 2NH,H0  NH,Hg,Cl  + NH^Cl  + zU,0. 

Note  A.  This  is  done,  ist,  because  the  potash  would  decompose  the  silver 
salt ; 2nd,  because  chloride  of  silver  (the  white  precipitate)  is  insoluble  in  nitric 
acid. 

Note.  Solution  of  lime  (lime  water),  added  to  a solution  of  coiTosive 
sublimate  gives  a yellow  precipitate  of  mercuric  oxide  (HgO). 


The  decomposition  is  expressed  by  the  equation  : — 

HgCU.  + Ca2HO  = HgO  + CaCU  + HoO. 

Corrosive  Lime  Water  Mercuric  Cliloride  of  Wator 

Sublimate.  (Calcic  Hydrate).  Oxide.  Calcium.  water. 

This  is  the  reaction  that  takes  place  in  the  formation  of  the 
yellow  wash  or  yellow  mercurial  lotion  of  the  B.P.  Lotio 
Hydrargyri  Flav. ; the  preparation  being  1 8 grains  of  corrosive 
sublimate  to  10  ounces  of  lime  water.  Hydrate  of  potash  (KHO) 
and  hydrate  of  soda  (NaHO)  yield  the  same  yellow  precipitate. 

When  calomel  is  shaken  up  with  solution  of  lime  (lime  water), 
its  chlorine  is  removed  by  the  lime  and  black  oxide  of  mercury 
(mercurous  oxide  HgjO)  is  formed  : — 


2HgCl  + CazHO  = 


Calomel. 


Lime  Water 
(Calcic  Hydrate). 


HgjO 

Mercurous 

Oxide. 


-j-  CaCls 

Chloride  of 
Calcium. 


u,o. 

Water. 


The  reaction  above  expressed  is  that  which  occurs  in  the 
formation  of  “black  wash,”  the  Lotio  Hydrargyri  Nigra  of  the 
B.P. ; the  preparation  being  30  grains  of  calomel  to  10  ounces  of 
lime  water. 

I-Iydrate  of  potash  and  hydrate  of  soda  yield  the  same  black 
precipitate. 

To  detect  oxide  of  mercury  (HgO)  in  mercury  with  chalk 
(Plydrargyrum  0 Greta). 

Treat  the  Hyd.  B Greta  with  hydrochloric  acid,  and  add 
stannous  chloride.  If  oxide  of  mercury  be  present,  a white 
precipitate  of  calomel  will  fall,  which  is  quickly  reduced  to  a 
greyish  mass  of  finely  divided  mercury.  This  is  the  old 
“ magpie  ” test. 


Ammoniated  Mercury  {Hydrargyrum  Anwioniaium). 
Preparation : — 

Take  of 


Perchloride  of  Mercury 
Solution  of  Ammonia  . 
Distilled  Water 


. 3 drachms. 

. 4 fluid  drachms. 
. a sulTiciency. 
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Dissolve  the  perchloricle  of  mercury  in  yi  ounces  of  the 
distilled  water  with  the  aid  of  heat.  Pour  the  solution  into  the 
ammonia  diluted  with  2-^  ounces  of  the  water  (see  ?tole  i)  con- 
stantly stirring.  Collect  the  precipitate  upon  a filter  and  wash  it 
well  with  cold  distilled  water,  until  the  washings  cease  to  give  a 
precipitate  with  nitrate  of  silver  acidulated  with  nitric  acid  {see 
note  2).  Lastly,  dry  the  product  at  a temperature  not  exceedinor 
212°  F.  {see  note  3). 

Notes  on  the  Preparation  : — 


I.  The  order  of  mixing  these  solutions  is  not  a matter  of 
indifference.  In  the  order  given  above,  the  infusible  white 
precipitate  of  the  B.P.  is  produced  as  indicated  in  the  following 
equation  : — 


HgCl3  -f 

Corrosive 

Sublimate. 


2NH4HO 

Ammonia. 


NHoHgCl 

White 

Precipitate. 


-P  NPLCl 

Chloride  of 
Ammonium. 


+ 2H3O. 

Water. 


If  the  order  of  mixing  be  reversed  by  pouring  the  ammonia 
into  the  perchloride  solution  some  perchloride  will  be  carried 
down  with  the  precipitate  and  a double  chloride  of  mercuric 
ammonium  and  mercury  results,  having  the  formula  (NHoHgCl, 
HgCU  i.e.  white  precipitate  plus  a molecule  of  the  perchloride. 

2.  Denoting  that  the  chloride  of  ammonium  has  been 
sufficiently  removed.  Prolonged  washing  with  water  converts 
white  precipitate  into  a yellowish  compound,  having  the  formula 
(NHzHgCl,  HgO)  hence  the  official  preparation  is  not  thoroughly 
freed  from  the  chloride  of  ammonium  produced  in  the  reaction. 
If  this  is  present  in  larger  proportion  than  7 or  8 per  cent,  it 
gives  to  the  white  precipitate,  the  character  of  partial  or  com- 
plete fusibility. 

3.  To  avoid  decomposition.  The  old  fusible  white 
precipitate  was  a double  chloride  of  mercuric  ammonium  and 
ammonium  having  the  formula  (NHoHgCl,  NH4CI)  at  a temper- 
ature somewhat  below  redness,  it  fuses  and  then  volatilises.  It 
contains  65-57  t mercury. 


Characters  and  Tests : — 

1.  An  opaque  white  powder.  Water  has  but  little  action  on  it. 
Alcohol  and  ether  none. 

2.  Digested  with  caustive  potash  (KHO)  it  evolves 
ammonia,  and  acquires  a pale  yellow  colour.  The_  fluid 
filtered  and  acidulated  with  nitric  acid  gives  a white  precipitate 
with  nitrate  of  silver  (AgCl)  showing  it  to  be  a chloride. 

3.  Boiled  with  a solution  of  stannous  chloride,  it  is  reduced 
to  metallic  mercury. 

4.  It  is  entirely  volatalised  at  a temperature  under  redness 
without  fusing  {see  note  2 above). 

5.  It  should  yield  77.5  % of  metallic  mercury. 


31 


Subnitrate  of  Bismuth  {Bismulhi  Sulnitras). 


Preparalion : — 

Take  of 

Purified  Bismuth  (in  small  pieces  ).  6o  grains. 

Nitric  Acid  . • -2  fluid  drachms. 

Distilled  Water  . . • a sufficiency. 

Mix  the  nitric  acid  with  drachms  of  distilled  water  and 
add  the  bismuth  in  successive  portions.  When  effervescence  has 
ceased  {see  note  i ) apply  for  ten  minutes  a heat  approaching 
ebullition  and  decant  the  solution  from  any  insoluble  matter 
that  may  be  present.  Evaporate  the  solution  until  it  is  reduced 
to  I drachm  {see  note  2),  then  pour  it  into  5 fluid  ounces  of 
distilled  water  {see  ?tote  3)  decant  the  supernatant  liquid,  add  5 
ounces  of  distilled  water  to  the  precipitate,  stir  them  well 
together,  and  after  two  hours  decant  the  liquor. _ Collect  the 
preciptate  on  a calico  filter  and  drain  it.  Wrap  it  in  calico  and 
press  it  with  the  hands,  lastly,  dry  it  at  temperature  not  exceed- 
ing 150°  F.  {see  note  4). 

Notes  on  the  process : — 

1.  This  is  due  to  the  escape  of  nitric  oxide  gas. 

2.  This  is  to  remove  excess  of  acid  for  the  oxynitrate  would 
not  be  completely  precipitated  in  the  presence  of  free  acid. 

3.  The  following  equation  represents  the  chemical  changes 
which  occur  when  bismuth  is  dissolved  in  dilute  nitric  acid : — 


Bio  -p  8HNO3 


Bismuth. 


Nitric 

Aciil. 


2(Bi3N03) 

Nitrate  of 
Bismuth. 


+ 2NO  -h 

Nitric 
Oxid  Gas. 


4H0O. 

Water. 


If  this  solution  of  nitrate  of  bismuth  be  poured  into  water 
it  is  decomposed  into  oxynitrate  of  bismuth  (which  is  the  official 
nitrate)  and  nitric  acid.  This  nitric  acid  holds  some  bismuth  in 
solution.  Hence  it  is  probable  that  the  following  equation  most 
nearly  expresses  the  decomposition  that  occurs  : — 

sBi3N03  -h  8H,0  = qBiONOsHaO  -f  Bi3N038HN03. 

Nitrate  of  Wntn,.  Oxy-Nitrate  of  Nitrate  of  Bismuth 

Bismuth.  vvarer.  Bismuth.  in  jtoid. 


4.  This  precipitate  exposed  in  the  moist  state  to  212°  F., 
for  any  length  of  time  undergoes  slight  decomposition. 

Characters  and  Tests : — 


1 . A heavy  white  powder  in  crystalline  scales,  blackened  by 
sulphuretted  hydrogen  (sulphide  of  bismuth  BijSs). 

2.  Insoluble  in  water,  soluble  without  effervescence  in 
nitric  acid  diluted  with  an  equal  bulk  of  water.  This  solution 
poured  into  water  gives  a white  precipitate  (BiONOaHaO). 
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3-  It  forms  with  sulphuric  acid  diluted  with  an  equal  quantity 
of  water,  a solution  which  is  blackened  by  sulphate  of  iron, 
showing  it  to  be  a nitrate. 

4.  The  nitric  acid  solution  gives  only  a faint  opalescence 
with  a very  small  quantity  of  hydrochloric  acid  (test  for  silver). 

5.  It  remains  clear  or  becomes  only  slightly  turbid,  with 
solution  of  nitrate  of  silver  (absence  of  chlorides). 

6.  It  should  give  no  evidence  of  arsenic  with  Marsh’s  test. 

7.  Dissolve  10  grains  in  nitric  acid,  mix  this  with  a solution 
of  20  grains  of  citric  acid  and  sufficient  ammonia  to  give  marked 
alkalinity.  Boil  this  mixture  keeping  it  faintly  alkaline. 

There  must  be  no  precipitate  or  opalescence  visible. 

This  proves  the  absence  of  phosphate  of  lime  as  an 
adulterant. 

8.  Its  solution  in  nitric  acid  and  water  should  give  no  blue 
colour  with  excess  of  ammonia  (absence  of  copper) 

9.  No  white  precipitate  with  sulphuric  acid  (lead). 

10.  No  blue  precipitate  with  ferrocyanide  of  potassium  (iron). 

11.  No  red  or  black  precipitate  with  sulphite  of  soda. 
Denoting  absence  of  selenium  and  tellurium. 

N.B. — If  citric  acid  (or  better  citrate  of  soda)  be  added  to 
solution  of  nitrate  of  bismuth  in  nitric  acid  and  water,  citrate  of 
bismuth  is  precipitated,  thus : — 

BisNOs  + HsCeH^O,  = BiCoHaO,  + 3HNO3 

Bismuth  Citric  Bismuth  Nitric 

Nitrate.  Acid.  Citrate.  Acid. 

If  ammonia  be  now  added,  the  citrate  of  bismuth  is  re-dis- 
solved  a double  salt  being  formed.  When  of  the  strength  of  800 
grains  of  the  citrate  in  a pint  it  forms  the  official  liquor  bismuthi 
et  ammon.  cit. 


Sulphide  of  Calcium  {Calcii  Stdphidum  or  Calx  Sulphuraia). 
Preparation : — 

Take  of 

Sulphate  of  Calcium  (fine  powder)  . 70  grains. 

Wood  Charcoal  (fine  powder)  . . 10  grains. 

Mix  thoroughly.  Heat  to  redness  in  an  earthen  crucible 
until  the  black  colour  has  disappeared.  Cool,  and  at  once  place 
in  a stoppered  bottle. 

Notes  on  the  process : — 

I.  In  this  process  the  carbon  removes  the  o.xygen  from  part 
of  the  sulphate  of  lime  (CaSOj)  in  the  form  of  carbonic  acid 
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(COi),  and  carbonic  oxide  (CO)  gases  leaving  the  sulphur 
combined  with  the  calcium  as  CaS,  thus  : — 

CaSO,  + 3C  = CaS  + CO,  + CO. 

Siilpimtoot  Ciirbonic!  Carbonic 

Calcium.  Caibon.  Salpbidum.  Acid.  Oxide. 

2.  The  action  of  acids  on  sulphide  of  calcium  is  to  evolve 
sulphuretted  hydrogen  gas  (H,S)  thus  : — 

CaS  + HoSOj  = CaSO.i  + H,S. 

Caloii  Sulplmric  Calcic  Suipburetted 

Sulpliidum.  Acid.  Sulpl.ato.  Hydrogen. 

CaS  + 2HCI  CaCl,  + H,S. 

Calcii  Hydrocliloric  Calcic  Sulphuretted 

Sulpliidum.  Acid.  Chloride.  Hydrogen. 

3.  Compounds  of  copper,  lead,  arsenic  and  antimony  are 
decomposed  with  the  formation  of  the  sulphides  of  the  respective 
metals,  as  may  be  seen  by  adding  a little  solution  of  each  to  some 
calcii  sulphidum  in  as  many  test  tubes.  Copper  and  lead  are 
precipitated  black ; arsenic  and  antimony,  yellow  and  orange 
respectively. 

Characters  and  Tests: — 

1.  It  is  a mixture  containing  not  less  than  50  ^ of  sulphide 
of  calcium  (CaS),  and  no  carbon. 

2.  It  is  a nearly  white  powder,  with  a smell  somewhat 
resembling  sulphuretted  hydrogen.  Add  8 grains  to  a cold 
solution  of  14  grains  of  sulphate  of  copper  in  one  ounce  of 
water,  add  a little  hydrochloric  acid,  stir  and  heat  till  nearly 
boiling,  and  until  all  action  has  ceased. 

Note  that  the  filtered  liquid  should  give  no  red  colour  with 
ferrocyanide  of  potassium  (showing  the  absence  of  any  copper 
left  in  solution).  , 

The  explanation  of  this  test  is  as  follows : — Sulphate  of 
copper  and  sulphide  of  calcium  react  on  each  other,  giving 
insoluble  sulphide  of  copper  and  sulphate  of  calcium,  thus  : — 

CuSOj,  sHjSOj  -h  CaS  = CuS  + CaSOi,  2H,0  + 3H,0. 

Sulphate  of  Sulphiile  of  Sulphide  Sulphate  of 

Copper.  Calcium,  of  Copper.  Calcium.  'Vater. 

Wherefore  8 grains  of  such  sulphide  of  calcium  will  react 
with  14  grains  of  sulphate  of  copper.  If  the  8 grains  are  below 
the  standard  strength,  they  will  not  attack  the  whole  of  the  14 
grains  of  sulphate  of  copper,  and  in  that  case  ferrocyanide  of 
potassium  will  reveal  copper  in  the  filtered  liquid. 


I o d of  o r m ( Iodoform  inn ) . 

Preparation : — 

Take  of 


Alcohol  . 

Carbonate  of  Soda  (crystals) 
Distilled  Water  . 

Iodine 


1 drachm. 

2 drachms. 
10  drachms. 

I drachm. 
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Dissolve  the  carbonate  of  soda  in  the  water,  add  the  alcohol 
mixture  into  a stoppered  retort.  Heat  to  about 
150  r,  and  add  the  iodine  gradually,  in  small  portions  at  a time. 
\Vhen  the  fiuid  has  become  colourless,  pour  it  into  a beaker  and 
allow  It  to  settle.  Collect  the  iodoform  on  a filter,  wash 
thoroughly  with  water  and  dry  between  filtering  paper. 

Notes  071  the  process : — 


I.  The  chemical  changes  that  occur  in  the  above  process 
are  expressed  in  the  following  equation : — 

CoHaHO  + 41,  + SNa^.COs  = CHI3  + 5NaI  + NaCHO,  + 

Alcohol.  Iodine.  Carbonate  of  lodolonn  Iodide  of  I'oriiiate  of 
Soda.  • Sodium.  Sodium. 


2H2O 

Water. 


+ 3CO,. 

Carbonio 
Acid  Gas. 


2.  It  may  also  be  prepared  in  the  same  manner  as  above  by 
using  carbonate  of  potash  2 parts,  iodine  2 parts,  alcohol  i part, 
and  water  5 parts. 


Characters  ajid  Tests: — 


1.  Iodoform  occurs  as  yellow,  shining,  hexagonal,  crystalline 
scales,  very  slightly  soluble  in  cold  water.  Greasy  to  the  touch. 
Odour  characteristic  and  persistent.  Soluble  in  chloroform  and 
ether  ; readily  and  entirely  if  the  ether  be  warm.  The  solutions 
are  neutral  to  test  paper. 

2.  When  heated  it  melts  to  a brown  liquid;  this  gives  off 
brown  and  violet  vapours,  leaving  a black  residue  which  entirely 
disappears  on  continued  ignition. 


3.  Warmed  with  an  alcoholic  solution  of  potash,  and  the 
resulting  fluid  acidified  with  nitric  acid,  iodine  is  set  free, 
'colouring  the.solution  brown,  and  when  cold  giving  {note  i)  a blue 
colour  with  starch  paste..(«(^/e  2). 


Note  I.  This  reaction  is  not  observed  in  hot  liquids. 

Note  2.  When  iodoform  is  warmed  with  alcoholic  solution  of  potash, 
formate  and  iodide  of  potassium  are  produced  thus : — 

CHI3  + 4KHO  = KCHO2  + SKI  + 2H3O. 


Iodoform. 


Caustic 

Potash. 


Formate  of  Iodide  of 

Potassium.  Potassium. 


Water. 


Chloral  Hydrate  {Chloral  Hydras). 

Action  of  Alkalies  on : — 

Solution  of  ammonia  and  moist  hydrate  of  calcium  (milk  of 
lime)  as  well  as  weak  solutions  of  fixed  alkalies,  convert  hydrate 
of  chloral  into  formate  of  the  metal  and  chloroform.  The 
reaction  with  milk  of  lime  is  definite  and  complete  and  is  used  for 
determining  the  amount  of  pure  chloral  hydrate  in  commercial 
samples.  The  following  equation  illustrates  the  reaction  : 

2(Cl3CHOH).3  + Ca2HO  = 2CHCI3  + (HCOO)s  + 2H3O 

— ^ Hydrate  of  ' ■ ' ^rmato  of  Water. 

331  Calcium.  239  Calcium. 

Hydrate  of  Chloral.  Chloroform. 
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100  grains  of  chloral  hydrate,  if  quite  dry  when  distilled  with 
30  grains  of  slaked  lime,  and  i ounce  of  distilled  water,  \vill  yield 
72-2  grains  of  chloroform  by  weight,  or  47-56  grains  by  measure, 
equal  to  about  52  minims.  (The  specific  gravity  being  reckoned 
at  1-497). 

The  B.P.  requires  that  100  grains  of  chloral  hydrate  treated 
as  above,  shall  yield  not  less  than  70  grains  of  chloroform.  A 
strong  aqueous  solution  of  chloral  (3  in  4)  if  injected  beneath 
the  skin  yields  chloroform  by  the  action  of  the  alkali  of  the 
blood.  The  final  products  of  the  re-action  being  formate  and 
chloride  of  sodium. 


Diluted  Hydrocyanic  Acid  {Acidum  Hydrocyaiiicum  Dilulum). 


Preparation : — 

Take  of 

Ferrocyanide  of  Potassium 
Sulphuric  Acid 
Distilled  Water 


2 drachms  15  grs. 
I fluid  drachm, 
a sufficiency. 


Dissolve  the  ferrocyanide  of  potassium  in  10  drachms  of  the 
water.  Dilute  the  sulphuric  with  four  drachms  of  the  water,  and 
cool  {see  note  i).  Mix  these  solutions  in  a suitable  apparatus  for 
distillation  {see  note  4).  Put  one  ounce  of  distilled  water  into  the 
receiver  and  slowly  distil  {see  note  2)  by  applying  heat  to  the  flask 
until  the  liquid  in  the  receiver  is  increased  to  17  fluid  drachms. 
Then  add  three  drachms  of  distilled  water,  or  sufficient  to  bring 
the  acid  to  the  required  strength  (jfe  woAj  3 and  5),  so  that  no 
minims  of  it,  precipitated  with  a solution  of  nitrate  of  silver,  shall 
yield  10  grains  of  pure  dry  cyanide  of  silver. 


Notes  on  the  process : — 

1.  If  dilute  sulphuric  acid  be  not  used,  hydrocyanic  acid  is 
not  produced.  The  decomposition  is  shown  in  the  following 
equation : — 


2K4FeCy«  + 6H2SO4  = FeKoFeCys  + 6HKSO4  + 6HCy,  or 
2K4FeCr.N0  + 6H.SO4  = FeKoFeCoNo  + 6KHSO4  + 6HCN. 

Fe^ocyaiude  Sulphuric  Everitt's  Yellow  Hydric  Potassic  Hydrocyauic 

of  Potassium.  Acid.  Salt.«  Sulphate.  Acid. 

If  strong  sulphuric  acid  be  used,  the  ferrocyanide  of 
potassium  has  the  cyanogen  radical  broken  up,  the  nitrogen 
appearing  in  the  products  as  ammonia,  and  the  carbon  as  carbonic 
oxide  gas,  as  shown  in  the  equation : — 


KiFeCoNo  -|- 

Fcrrocyanidc 
of  Fotasoium. 


6I-LSO4  + 

Sulpluiric 

Acid. 


6H0O  = FeS04  -f 


Wnter. 


Ferrous 

Sulphate. 


3(NI-l4>,S04  + 6C0. 

Aiiimojiic  Carbonic 

Sulpliatc.  Oxide  Gas. 


2K..SO4  + 

1’ota.ssic 

Sulphate. 


• So  named  after  the  Ghomiat  who  flrat  made  out  this  reaction. 
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2.  To  avoid  as  far  as  possible  the  “ bumping”  or  succussion 
to  which  this  operation  is  peculiarly  liable. 

3.  The  solution  should  contain  2^  by  weight  of  HCN. 

4.  A suitable  apparatus  may  be  made  by  placing  the 
ingredients  in  a German  glass  flask,  heated  on  a sand  bath  and 
connected  in  the  usual  manner  with  a Liebig’s  condenser  and  a 
receiver  surrounded  by  ice. 

5.  If  a smaller  quantity  is  considered  desirable  to  operate 

upon,  the  following  proportions  may  be  used.  Ferrocyanide 
45  dissolved  in  3 drachms  20  minims  of  water.  Sulphuric 

acid  20  minims  in  i drachm  20  minims  of  water.  Mix  and  distill 
as  before  into  2 drachms  40  minims  of  water  until  5 drachms 
40  minims  of  distillate  are  produced.  Then  add  i drachm  or 

s.  of  water. 


Characters  and  Tests  : — 


1 . A colourless  liquid.  Specific  gravity  0.997,  possessing  a 
peculiar  and  penetrating  odour  (the  acid  being  volatile). 

2.  It  reddens  litmus  paper  but  transiently. 

3.  A little  evaporated  in  a platinum  dish  leaves  no  residue 
(fixed  impurities). 


4.  Treated  with  a minute  quantity  of  mixed  solution  of 
sulphate  and  persulphate  of  iron,  then  with  potash,  and  finally 
acidulated  with  hydrochloric  acid,  it  forms  Prussian  blue.  This 
is  a highly  characteristic  and  important  test  for  hydrocyanic  acid — 
no  other  known  acid  yielding  Prussian  blue — under  similar 
conditions.  This  test  depends  on  the  conversion  of  the  cyanogen 
of  the  acid  into  ferro-cyanogen  by  means  of  the  iron  of  the 
sulphate  of  iron,  and  the  combination  of  this  with  the  iron  of  the 
persulphate  of  iron  to  form  Prussian  blue. 

The  hydrochloric  acid  dissolves  out  the  excess  of  oxides  of 
iron,  and  the  fine  blue  precipitate  appears.  The  following 
equations  show  the  various  stages  of  the  process : — 

HCy  + KHO  KCy  + FLO. 

H.vdrooyauic  Caustic  Cyanide  of  Water 

Acid.  Potiish.  Potassium. 


2 KCy  + FeSOi  = FeCy^  + K,S04. 

Cyanide  of  Sulphate  Ferrous  Sulphate 

I’otassium.  of  Iron.  Cyanide.  of  Potassium. 


2(Fe.,3SO,) 

persulphate  of 
Iron. 


4 KCy  + FeCya  = KiFeCyr,. 

C3’ani(le  of  Ferrous  Ferrocyanielc 

Fotassiuui.  Cyanide.  of  Potassium. 

+ SKjFeCys  = 3FeCy.,  2FeCyo  + 6K0SO4. 

Ferrocj’auidc  of  Prussian  Sulpliate  of 

Potassium.  Blue.  Potassium. 


This  is  known  as  Scheele’s  test. 

5.  It  gives  no  precipitate  with  chloride  of  barium  (absence 
of  sulphuric  acid). 

N.B.  Bitter  almonds  contain  a white  crystalline  glucoside 
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termed  amygdalin,  having  the  composition  CjuIIotNOu,  3II..O. 

It  does  not  exist  in  sweet  almonds.  This  amygdalin,  under  the 
influence  of  synaptase  (or  emulsin),  a nitrogenous  ferment  existing 
alike  in  sweet  and  bitter  almonds  is  decomposed  in  the  presence 
of  water  into  essential  oil  of  almonds,  hydrocyanic  acid,  and 
glucose,  thus : — 

CjoHjvNOi,  + zHoO  = C0H5COH  + HCy  + 2CcH,..Oa. 

The  hydrocyanic  acid  is  presumed  to  be  in  chemical 
combination  with  the  oil — hence  its  poisonous  nature.  Every 
molecule  of  amygdalin  yields  a molecule  of  hydrocyanic  acid. 

Hypophosphite  of  Lime  {Calcii  Hypophosphts). 

Preparalion : — 

Take  of 

Slaked  Lime  . . . .4  parts. 

Phosphorus  . . . .1  part. 

Water  . . . . .40  parts. 

Pleat  the  lime,  water  and  phosphorus  together  in  a suitable 
apparatus  to  about  140°  F.  Maintain  this  temperature  while 
phosphuretted-hydrogen  continues  to  be  evolved  (no/e  i),  then 
filter  the  liquid,  and  pass  through  it  a current  of  carbonic  acid 
gas  {no/e  2).  Filter  and  evaporate  at  a gentle  heat,  remove  the 
crystals  of  hypophosphite  as  they  separate. 

JVo/es  on  the  Process : — 

1.  The  reaction  takes  place  according  to  the  equation  ; — 

2P4  + 6H2O  + SCaHaOj  = 3(Ca2PHoOj)  + 2PH3 

Phosphorus.  Water.  Slaked  Lime.  Hypophosphite  Phosph- 

of  Lime.  urettod 

Hydrogen  Gas. 

The  phosphuretted  hydrogen  evolved  is  a badly  smelling 
spontaneously  inflammable  gas. 

2.  To  separate  the  excess  of  lime  in  solution.  The  carbonic 
acid  gas  may  be  generated  from  marble,  and  dilute  hydrochloric 
acid  in  an  ordinary  flask  fitted  with  a wash  bottle  and  delivery  tube. 

3.  During  evaporation,  the  concentrated  solution  sometimes 
explodes,  but  the  addition  of  a little  alcohol  will  prevent  it; 
evaporating  at  a low  temperature  has  the  same  effect. 

4.  The  lime  used  in  the  process  must  not  be  in  great  excess, 
or  the  hypophosphite  will  be  converted  into  phosphate  as  fast  as 
formed. 

Characters  and  Tests: — 

I . A white  crystalline  salt,  having  a pearly  lustre  and  a bitter 
nauseous  taste. 
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2.  Insoluble  in  cold  rectified  spirit.  Soluble  in  six  parts 
of  cold  water  and  but  slightly  more  so  in  hot  water. 

3.  The  crystals  do  not  lose  water  when  heated  to  300°  F. 

4.  The  official  hypophosphite  when  heated  to  redness,  splits 
up  into  pyro-phosphate,  metaphosphate,  hydrogen,  phosphuretted 
hydrogen  (spontaneously  inflammable)  and  water,  and  leaves 
about  80  ^ of  a reddish  coloured  residue. 

7(Ca2PHj02)  = SCaoPoOv  + CazPOs  + 6PH3  + H,0  + 4H2. 

Hjijopbospliite  Pyro-phop)liato  Metaphos-  Pliosph-  Water.  Hydro- 

of  Calcium.  of  Calcium.  pliate  of  uretted  gen. 

Calcium.  Hydrogen. 

5.  With  oxalate  of  ammonia  its  solution  yields  a white 
precipitate,  insoluble  in  acetic  acid,  but  soluble  in  hydrochloric 
acid  (showing  it  to  be  a lime  salt). 

6.  With  perchloride  of  mercury  it  gives  first  a white  precip- 
itate (reduction  to  calomel  HgCl)  and  afterwards  a grey  precipitate 
(further  reduction  to  metallic  mercury). 

7.  Five  grains  of  hypophosphite  of  calcium,  if  of  good 
quality,  will  almost  decolourise  a solution  of  twelve  grains  of 
permanganate  of  potassium,  on  boiling  the  mixture  for  ten 
minutes. 

8.  Its  solution  gives  no  precipitate  with  acetate  of  lead  (show- 
ing absence  of  soluble  phosphate). 

9.  To  a solution  of  hypophosphite  of  calcium,  add  sufficient 
oxalic  acid  to  remove  the  calcium,  filter  and  add  to  the  solution 
some  solution  of  sulphate  of  copper,  warm  the  mixture  gently, 
brown  cuprous  hydride  (CU3H2)  is  precipitated.  Increase  the 
heat  to  the  boiling  point,  metallic  copper  is  set  free  and  hydrogen 
evolved. 


Preci pitated  Sulphur  {Sulphur  Prcecipilalufn). 


Preparation : — 


Take  of 

Sublimed  Sulphur 
Slaked  Lime 
Hydrochloric  Acid 
Distilled  Water  . 


. . . 10  grains. 

6 grains. 

16  minims  (or  a sufficiency). 

a sufficiency. 


Well  mix  the  sulphur  and  lime,  then  heat  with  two  drachms 
of  the  water,  stirring  diligently  with  a glass  rod.  Boil  for  15 
minutes  and  filter.  Boil  the  residue  again  in  one  drachm  of  the 
water  and  filter  {nole  i). 

Let  the  united  filtrates  cool  {noie  5),  dilute  with  two  drachms 
of  the  water,  and  (under  a chimney)  add  in  successive  quantities 
the  hydrochloric  acid  diluted  with  a drachm  of  the  water  (w/c  2) 
until  effervescence  ceases  and  the  mixture  acquires  a slight  acid 
reaction  {no/e  3).  Allow  the  precipitate  to  settle,  decant  off 
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the  supernatant  fluid,  pour  on  fresh  distilled  water  and  continue 
the  purification  by  affusion  of  distilled  water  and  subsidence  until 
the  fluid  ceases  to  have  an  acid  reaction  and  to  precipitate  with 
oxalate  of  ammonia  {iiote  4).  Collect  the  precipitated  sulphur 
on  a calico  filter,  wash  once  with  distilled  water  and  dry  it  at  a 
temperature  not  exceeding  120°  F. 

Notes  on  the  Process : — 

I.  In  boiling  the  sulphur  and  lime  with  water,  pentasulphide 
of  calcium  and  hyposulphite  of  calcium  are  formed,  thus : — 

3Ca2HO  + 6S3  = 2CaSs  + CaS^Oa  + 3H,0 

Hydrate  of  Sulphur.  Pentasulphide  Hyposulphite  Water. 

Calcium.  of  Caicium.  of  Calcium. 

On  the  addition  of  hydrochloric  acid  to  the  two  salts,  sulphur 
is  precipitated,  while  chloride  of  calcium  remains  in  solution, 
thus : — 

2CaS5  + CaS,03  + 6HC1  = SCaCb.  + SHjO  + 683 

Pentasulphide  Hyposulphite  Hydrochloric  Chloride  of  Water.  Sulphur, 

of  Calcium.  of  Calcium.  Acid.  Calcium. 

The  reaction  is  usually  more  complex  than  shown  in  the  above 
equation,  sulphuretted  hydrogen  being  generally  evolved. 

This  always  happens  when  the  proportion  of  pentasulphide 
to  hyposulphite  is  greater  than  shown  above. 

The  pentasulphide  of  calcium  yields  milk  white  sulphur  and 
sulphuretted  hydrogen,  on  the  addition  of  the  acid,  thus : — 

CaSs  + 2HCI  = CaCb  + H^S  + 84 

Pentasulphide  Hydrochloric  Chloride  of  Sulphuretted  Sulphur, 

of  Calcium.  Acid.  Calcium.  Hydrogen. 

The  presence  of  a definite  proportion  of  hyposulphite,  as 
shown  in  the  first  equation,  prevents  the  formation  of  H28,  for 
the  hyposulphite,  when  acted  on  by  the  acid,  yields  yellowish 
sulphur  and  sulphurous  acid  gas. 

Ca8303  + 2HCI  = CaCb  + 8 + 80.  H3O 

Hyposulphite  Hydrochloric  Chloride  of  Sulphur  Sulphurous  Water, 

of  Calcium.  Acid.  Calcium.  Acid  Gas. 


These  gases  then  react  on  each  other,  giving  sulphur  and 
water,  thus : — 

4H28  + 28O.  = 382  + 4H2O 

Sulphuretted  Sulphurous  Sulphur.  Water. 

Hydrogen.  Acid  Gas. 

2.  The  old  milk  of  sulphur  was  prepared  in  a similar  way, 
using  sulphuric  acid  instead  of  hydrochloric.  The  precipitate  is 
then  a mixture  of  sulphur  and  sulphate  of  calcium,  as  shown  in  the 
equation : — 


2Ca8s  + Ca8203  + SIT.SOr  + 3I-I2O 

Pentasulphide  Hyposulphite  Siilpimrio  Water, 

of  Calcium.  of  Calcium.  Acid. 

+ 682 

Sulphur. 


SCaaOi  (2H2O) 

Sulphate  of  Calcium 
(Hydrous.) 
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3.  Excess  of  acid  must  be  avoided,  or  the  liquid  persulphide 
of  hydrogen  (H.>S.)  may  be  formed,  causing  the  particles  of 
sulphur  to  aggregate  to  a gummy  mass. 

4.  Showing  that  the  chloride  of  calcium  and  free  acid  have 
been  entirely  removed. 

5.  If  the  solution  is  not  cooled,  the  sulphur  will  precipitate 
as  a compact  mass  instead  of  a light  powder. 

Characters  and  Tests: — 

1 . A greyish  yellow  soft  powder,  free  from  grittiness,  and  the 
smell  of  sulphuretted  hydrogen. 

Heated  in  an  open  vessel,  it  burns  with  a blue  flame,  and  the 
evolution  of  sulphur  dioxide  (SOo). 

Entirely  volatilised  by  heat  (absence  of  flxed  impurities  as 
sulphate  of  calcium). 

2.  Under  the  microscope  it  is  seen  to  consist  of  minute 
opaque  grains  or  globules  without  any  admixture  of  cr)'stalline 
matter  (absence  of  sublimed  sulphur  and  sulphate  of  calcium). 

3.  It  does  not  redden  moistened  litmus  paper  (absence  of 
free  acids). 

Solution  of  ammonia  agitated  with  it  and  filtered  does  not, 
on  evaporation,  leave  any  residue  (absence  of  arsenious  sulphide). 

4.  The  calcareous  variety  of  precipitated  sulphur  yields  a 
white  ash  (anhydrous  sulphate  of  calcium)  when  a little  is  burnt 
off  in  the  air.  The  exact  amount  present  in  any  sample  may  be 
determined  by  weighing  a given  quantity  in  a tared  crucible  and 
burning  off  the  sulphur  and  again  weighing.  The  residual 
sulphate  of  calcium  is  anhydrous  (CaSO^  = 136).  Add  there- 
fore one  fourth  for  water  lost  from  the  crystalline  sulphate 
(CaSOj  2H2O  = 172)  and  the  amount  will  represent  the  weight 
of  crystalline  sulphate  originally  present. 


Sulphate  of  Magnesia  {MagnesH  Sulphas). 


Preparation : — 

Sulphate  of  magnesia  is  usually  prepared  from  mountain 
limestone  (dolomite),  a double  carbonate  of  lime  and  magnesia 
(MgCOs,  CaCOs),  or  from  native  carbonate  of  magnesia  (magnesite) 
(MgCOs)  by  one  of  the  following  processes  : — 

I.  By  treating  dolomite  with  dilute  sulphuric  acid,  filtering 
{note  i),  and  evaporating  to  1.21  {jwte  2),  again  filtering,  evaporating 
and  setting  aside  to  crystallize.  The  reaction  is  expressed  by  the 
equation : — 


(MgCO^,  CaCOs) 

Dolomite. 


+ 2H2SO4 

Sulplmric 

Acid. 

2CO2  -f* 

Carbonic 
Acid  Gas, 


= MgS04  + CaS04 

Sulplinteof  Sulphate 

^Magnesia.  of  Lime. 

2II2O. 

Water. 


+ 
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2.  Dolomite  is  calcined,  by  which  carbonic  acid  gas  is 
removed.  The  resulting  oxides  of  lime  and  magnesia  (CaO,  MgO) 
are  converted  into  hydrates  by  moistening  with  water.  The  linie 
is  then  removed  by  a carefully  adjusted  quantity  of  hydrochloric 
acid  (Redwood’s  process),  and  the  residue  is  treated : — 

a.  With  dilute  sulphuric  acid  as  before,  or 

b.  With  sulphate  of  iron. 

The  decomposition  with  sulphate  of  iron  is  shown  in  the 
equation : — 

Mg2HO  + FeSOi  = MgSO,  + Fe2HO. 

Hydrate  of  Sulphate  Sulphate  of  Ferrous 

Magnesia.  of  Iron.  Magnesia.  Hydrate. 

The  ferrous  hydrate  becomes  brown  by  oxidation  and  is 
filtered  off,  and  the  solution  of  sulphate  of  magnesia  evaporated 
and  crystallized. 

3.  By  removing  the  oxide  of  lime  (CaO)  after  calcination, 
by  treating  with  crude  pyroligneous  acid.  The  residual  magnesia 
(MgO)  is  then  dissolved  in  dilute  sulphuric  acid  as  before,  and 
crystallized  (Henry’s  process). 

4.  When  native  carbonate  of  magnesia  is  used,  it  is  simply 
dissolved  in  dilute  sulphuric  acid  and  crystallized. 

MgCOs  + H2SO4  = MgSOi  + H3O  + COj. 

Magnesite.  Sulplutrlo  Sulphate  of  ^ Carbonio 

° Acid.  _ Magnesia.  Acid  Gas. 

The  usual  commercial  impurity  in  sulphate  of  magnesia  is 
ferrous  sulphate  (FeS04).  It  is  freed  from  this  in  two  ways  : — 

a.  By  passing  chlorine  gas  into  the  solution  to  raise  the 
iron  to  the  ferric  state  {note  3),  and  then  precipitating  it  with  milk 
of  lime  (CazHO),  thus : — 

Fe23S04  + SCazHO  = Feo6HO  + 3CaS04. 

Ferric  Milk  of  Ferric  Sulphate 

Sulphate.  Lime.  Hydrate.  of  Lime. 

b.  By  roasting  the  sulphate  of  magnesia  to  decompose  the 
sulphate  of  iron,  dissolving  in  water,  filtering  off  the  oxide  of 
iron,  and  ciystallizing. 

Note  I . The  greater  part  of  the  sulphate  of  lime  being  insoluble  is  removed 
by  filtration. 

Note  2.  To  separate  the  sulphate  of  lime  held  in  solution. 

Note  3.  Because  iron  in  the  ferrous  state  cannot  be  completely  precipitated 
by  an  alkali. 

Characters  and  Tests  : — 

1.  It  occurs  in  minute  colourless  rhombic  prisms, 
transparent  and  possessing  a bitter  taste. 

2.  Its  solution  in  water  gives  a white  precipitate,  with 
chloride  of  barium  (showing  it  to  be  a sulphate),  and  also  with  a 
mixed  solution  of  ammonium  chloride,  ammonia,  and  phosphate  of 


+i 


soda,  (ammonio- phosphate  of  magnesia)  showing  it  to  be  a 
magnesian  salt. 

3.  Its  aqueous  solution  is  not  precipitated  at  ordinary 
temperatures  by  oxalate  of  ammonia  (showing  absence  of  lime). 

4.  It  should  not  give  a brown  precipitate  with  solution  of 
chlorinated  lime  or  soda,  (absence  of  iron  and  manganese). 

5.  Ammonium  chloride  prevents  the  precipitation  of 
magnesium  by  ammonia  and  carbonate  of  ammonia.  It  does 
not  prevent  the  precipitation  of  other  alkaline  earths.  The 
absence  of  these  is  therefore  ascertained  by  the  solution 
remaining  clear  on  the  addition  of  these  reagents. 


Lead  Plaster  ( Emplastrum  PlumbiJ. 

Preparation : — 

Take  of 

O.xide  of  Lead  (in  fine  powder)  . . s parts. 

Olive  Oil  . . . . -10  parts. 

Water  . . . . . S parts. 

Boil  these  ingredients  together  gently  by  the  heat  of  a steam 
bath,  and  keep  them  simmering  for  four  or  five  hours  {note  i) 
stirring  constantly,  until  the  product  acquires  a proper  consistency, 
and  adding  more  water  during  the  process  if  necessary. 

Azotes  on  the  Process  : — 

1 . The  action  between  the  oxide  of  lead  and  olive  oil  is 
slow,  requiring  several  hours  for  its  completion. 

2.  Olive  oil  is  a mixture  of  oleine  and  margarine.  When 
boiled  with  oxide  of  lead  and  water,  the  oxide  decomposes  it,  and 
forms  two  insoluble  soaps,  oleate  and  margarate  of  lead,  glycerine 
remaining  dissolved  in  the  water. 

It  is  this  mixture  of  oleate  and  margarate  of  lead  that  con- 
stitutes emplastrum  plumbi. 

The  action  of  oxide  of  lead  on  oleate  of  glyceryl  is  shown 
in  the  equation  : — 

2(QHa3Ci«H:«0,)  + 3PbO  -1-  3H,0  = 3(Pb2C.sH330,)  + 

Oleate  of  Glyceryl.  O.'dde  of  Water. 

Load.  (Lead  Plaster). 

2(Q,H53H0) 

Glyccriuo. 

Mistura  Ferri  Composita  {Griffith's  Mixture.) 


Preparation : — 


Take  of 

Sulphate  of  Iron 
Carbonate  of  Potassium . 


Sned  Sugar  j 
Spirit  of  Nutmeg 
Rose  Water 


. 25  grains. 

. 30  grains. 

. 60  grains. 

4 fluid  drachms. 
9J  fluid  ounces. 
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Reduce  the  myrrh  to  a fine  powder  (No.  40)  add  the  carbon- 
ate of  potassium  and  sugar,  and  triturate  tliem  witli  a small 
quantity  of  rose  water  to  form  a thin  paste  ; then  gradually  add 
more  rose  water  and  the  spirit  of  nutmeg,  until  about  8 ounces  of 
a milky  liquid  is  produced.  Dissolve  the  sulphate  of  iron  in  the 
remainder  of  the  rose  water,  mix  and  preserve  as  much  as 
possible  from  contact  with  air. 

Notes  on  the  process : — 

1.  In  the  preparation  of  Griffith’s  Mixture,  double  decom- 
position takes  place  ; by  the  mutual  reaction  of  carbonate  of 
potassium  and  sulphate  of  iron  we  obtain  sulphate  of  potassium 
and  ferrous  carbonate  which  is  precipitated,  thus  : — 

FeSOi  -f  K0CO3  = FeCOa  4-  K2SO4. 

Sulphate  Carbouate  Ferrous  Sulphate 

of  Iron.  of  Potassium.  Carbonate.  of  Potassium. 

2.  The  quantity  of  carbonate  of  potassium  used,  is  about 
twice  as  much  as  is  necessary  to  decompose  the  sulphate  of  iron 
ordered  to  be  employed.  The  excess  forms  a kind  of  saponace- 
ous compound  with  the  myrrh  which  assists  in  suspending  the 
ferrous  carbonate  in  the  liquid. 

When  the  ferrous  carbonate  decomposes,  the  carbonic  acid 
gas  produced  does  not  escape,  but  converts  the  carbonate  of 
potassium  present  into  bicarbonate,  thus  : — 

K2CO3  -F  HoO  + CO2  = 2KHCO3. 

Ciirboiiate  Water.  Carbonic  Bicarbonate 

of  Potassiiun.  Acid  Gas.  of  Potassinm. 

3.  The  sugar  assists  in  preventing  the  oxidation  of  the 
ferrous  carbonate. 

4.  Ferrous  carbonate  on  absorbing  oxygen,  forms  ferric 
oxy-hydrate  with  evolution  of  carbonic  acid  gas,  thus  : — 

zFeCOs  “h  O “F  H2O  Fe2022H0  -F  2CO2. 

Ferrous  Oxygen.  Water.  Ferric  Carbonic 

Carbouate.  Oxy-hydrate.  Acid  Gas. 

Solutions  (Liquores.) 

These  are  solutions  of  active  substances,  other  than  volatile 
oils,  dissolved  in  water,  either  alone  or  assisted  by  spirit,  acids, 
ether,  lime,  other  salts,  carbonic  acid,  etc. 

They  may  be  divided  into  six  groups,  viz. : — 

1.  Solutions  of  metalloids,  as  Liquor  lodi.  Liquor  Chlori. 

2.  Solutions  of  alkalies  or  alkaline  earths,  their  strength 
being  estimated  by  the  amount  of  vol.  sol.  of  oxalic  acid  they  are 
capable  of  saturating,  as  Liq.  Potassfe,  Liq.  Ammonine. 

3.  Effervescing  solutions  of  alkalies  as  Liq.  Lithice  Eff.  Lia 

Sodfe  Eff.  i H- 
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4-  Chlorinated  solutions,  as  Liquor  Calais  Chlor. 

5.  Solutions  of  inorganic  salts,  as  Liq.  Ferri  Perchlor,  Liq. 
Hyd.  Nit.  Acid. 

6.  Solutions  of  alkaloids  and  their  salts,  as  Liq.  Strych..  Lia 

Atropise  Sulph.  j > h- 

Liquor  Epispasticus  and  Liq.  Gutta  Percha  being  exceptions. 
TVb/es  on  Solution : — 

The  process  of  solution  consists  in  stirring  a solid  body  in 
contact  with  a fluid  until  dissolved,  heat  being  sometimes 
employed.  _ Those  substances  which  refuse  to  dissolve  in  a given 
fluid  are  said  to  be  insoluble  in  it,  the  liquid  used  is  termed  the 
solvent,  or  occasionally  the  menstruum. 

When  a liquid  has  taken  up  all  a given  substance  that  it  is 
capable  of  dissolving,  it  is  said  to  be  saturated.  A knowledge  of 
the  solubility  of  various  bodies  in  the  principal  menstrua,  such  as 
water,  acids,  alkalies,  alcohol,  ether,  chloroform,  etc.,  is  of  great 
practical  value.  This  knowledge  enables  us  to  separate  one  body 
from  another.  As  a general  rule,  the  higher  the  temperature  to 
which  a liquid  is  raised,  the  greater  becomes  its  capacity  for 
saturation.  Lime  is  an  exception  to  this  rule. 

Tinctures. 

These  are  solutions  of  active  substances  in  spirit. 

Rectified  Spirit  is  used  when  the  active  principle  is  more 
soluble  in  strong  than  in  dilute  alcohol,  as  in  the  case  of : — 

1.  Resins,  as  benzoin,  asafoetida  and  Indian  hemp. 

2.  Volatile  Oils,  as  cubebs,  ginger  and  capsicum. 

3.  Alkaloids,  as  veratrum  viride. 

4.  Iodine,  chloroform,  &c. 

Proof  Spirit  is  employed  for  making  tinctures  of  those 
dnigs  which  are  partly  soluble  in  spirit,  and  partly  in  water,  as 
opium,  digitalis  and  rhubarb. 

Tinctures  are  either  simple  (containing  but  one  active 
principle),  as  aconite  and  podophyllin,  or  compound  (containing 
several  substances),  as  gentian  and  cardamoms. 

Tinctures  are  prepared  by  four  processes : — 

1.  Simple  Solution,  as  Tinct.  Ferri  Perchlor.,  Tinct. 
lodi.,  Tinct.  Cannab.  Ind. 

2.  Maceration,  as  Tinct.  Opii.,  Tinct.  Lavand.  Co.,  Tinct. 
Cantharidis.  Here  the  drugs  (first  well  bruised  if  necessary)  are 
steeped  in  the  spirit,  or  a portion  thereof,  for  seven  days  (with 
occasional  agitation),  strained  and  pressed  (if  needful),  and 
sufficient  spirit  added  to  make  up  the  desired  quantity. 
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This  process  is  used  where  the  bulk  of  the  drug  is  small,  and 
the  active  principles  readily  soluble. 

3.  Percolation,  as  Tinct.  Zingib.  Fort.  Flere  tbe 
ingredients  arc  packed  in  a percolator,  moistened  with  part  of  the 
spirit,  and  let  stand  for  two  hours  ; the  mass  is  then  percolated 
slowly,  until  the  desired  quantity  of  percolate  is  obtained. 

4.  Maceration  and  Percolation  ; — Macerate  the  drug 
for  48  hours  in  15  ounces  of  the  spirit  in  a closed  vessel, 
occasionally  agitating ; transfer  to  a percolator,  and  when  the 
fluid  no  longer  passes,  continue  the  percolation  with  5 ounces 
more  of  the  spirit.  Then  press  the  contents  of  the  percolator, 
filter  the  product,  mix  the  liquids,  and  finally  add  sufficient  spirit 
to  make  i pint. 

Note. — The  maceration  enables  the  spirit  to  e.xtract  the  active  principles 
required.  The  percolation  drains  out  the  greater  portion  of  this  spirituous 
solution.  ytTiat  little  is  left  in  the  drag  is  removed  by  the  addition  of  the  fresh 
quantity  of  solvent,  and  the  residue  is  pressed  to  extract  as  much  of  this  latter  as 
possible. 

In  the  preparation  of  most  tinctures  the  drugs  are  reduced  to 
a suitably  divided  condition,  according  to  their  nature,  that  they 
may  readily  yield  their  active  principles  to  the  menstruum  used. 

For  hard  bodies,  as  roots  and  barks.  No.  40  powder  is  used, 
as  with  senega,  cinchona,  jalap,  &c. 

For  foliaceous  parts  of  plants.  No.  20  powder  is  more 
suitable,  as  with  henbane,  foxglove,  buchu,  etc.,  also  rhubarb 
root.  Such  bodies  as  aloes,  asafeetida,  benzoin,  myrrh,  etc.,  are 
best  used  in  coarse  powder. 

With  orange  peel,  calumba  root,  gentian  root,  etc.,  it  is 
sufficient  if  they  be  cut  small  and  bruised. 

With  small  fruits  and  seeds,  bruising  or  fine  comminution 
suffices,  as  caraway  fruit,  stramonium  seeds,  colchicum  seeds, 
hemlock  fruit  and  capsicum. 

Aromatic  spirit  of  ammonia  is  used  in  the  ammoniated 
tincture  of  guaiacum,  valerian  and  opium.  In  the  case  of  the 
two  foiroer,  the  active  principles  are  of  an  acid  character, — the 
ammonia  tends  to  dissolve  them  more  completely.  In  all  three, 
however,  the  ammonia  has  a stimulating  action  of  its  own,  which 
aids  the  effect  of  the  other  substances. 


Tinct.  Ferri  Acetatis  is  a solution  of  ferric  acetate  in  rectified 
spirit.  The  following  equation  expresses  the  reaction  that  occurs 
in  making  this  tincture. 


Fe,3S04  + 6KC2H3O2 

Ferric  Acetate  of 

Sulphate.  Totasli. 


3K,SO.i  + 

Sulphate  of 
Potash. 


Fe26C2l"l302. 

Ferric 

Acetate. 


Extracts. 

Extracts  are  preparations  obtained  by  evaporating— 

{a)  The  expressed  juice  of  fresh  plants,  or 
{b)  The  soluble  constituents  of  dried  drugs. 
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The  process  adopted  for  extracting  the  soluble  and  active 
constituents,  and  leaving  the  inert  portions,  varies  considerably. 

Where  the  active  principles  are  resinous  or  alkaloidal  in 
character,  and  are  more  soluble  in  strong  spirit  than  in  weak, 
rectified  spirit  is  used  ; in  other  cases,  proof  spirit  is  employed. 
Jioth  spirit  and  water  are  used  in  cases  where  a drug  contains  more 
than  one  active  principle,  one  being  soluble  in  spirit,  the  other  in 
water. 

From  dried  plants,  the  soluble  portions  are  removed  by  cold 
or  boiling  water,  spirit  or  ether,  and  these  solutions  arc  then 
evaporated  to  a suitable  consistence. 

When  fresh  plants  are  used,  the  albumen  (the  supposed 
source  of  fermentation  and  decay)  is  removed  prior  to  evaporation 
of  the  expressed  juice. 

Extracts  are  conveniently  divided  into  classes,  according  to 
the  manner  in  which  they  are  prepared ; of  these,  there  are  six 

1 . Green  e.xtracts. 

2.  Fresh  ,, 

3.  Aqueous  ,, 

4.  Alcoholic  ,, 

5.  Ethereal  ,, 

6.  Liquid  ,, 

I.  Green  Extracts.  Bruise  in  a stone  mortar  {note  i), 
and  press  out  the  juice.  Heat  this  gradually  to  130°  F,  and  filter 
out  the  green  colouring  matter  through  calico  {^note  2). 

Heat  the  filtrate  to  200°  F,  and  again  filter  (to  remove  the 
albumen)  note  3. 

Evaporate  the  liquid  over  a water  bath  to  the  consistence  of 
a thin  syrup  {note  4).  Pass  the  green  colouring  matter  (previously 
separated)  through  a hair  sieve  (to  render  it  readily  and  evenly 
diffusible),  then  add  it  to  the  syrup  and  evaporate,  stirring 
constantly,  at  a temperature  not  exceeding  140°  F {note  5)  until  an 
extract  of  suitable  consistence  is  obtained. 

Notes : — 

1 . Metal  would  be  acted  on  by  the  juice  of  many  plants. 

2.  At  this  temperature  the  chlorophyll  separates. 

3.  Albumen  being  the  source  of  decomposition,  is  rejected. 

4.  To  avoid  overheating  which  would  injure  the  active 
principles. 

5.  A higher  temperature  would  cause  alteration  of  the 
chlorophyll  to  a dark  brown  substance. 

2.  Fresh  Extracts.  These  are  prepared  from  roots  in  the 
same  manner  as  green  extracts,  but  as  they  contain  no  chlorophyll 
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to  bo  injured,  the  juice  is  nt  once  heated  to  212  F,  the  albumen 
removed  as  before,  and  the  filtrate  is  evaporated  at  1 60°  F to  a 
proper  consistence. 

3.  Aqueous  Extracts.  These  are  prepared  by  exhausting 
dry  drugs,  first  reduced  to  a suitable  degree  of  comminution  with 
cold,  hot  or  boiling  water,  and  then  evaporating  the  solutions 
(after  heating,  where  necessary,  to  2 1 2°  F to  remove  albumen)  so 
obtained  to  the  required  consistence. 

4.  Alcoholic  Extracts  are  prepared  from  dry  drugs  by 
the  action  of 

(a)  Rectified  spirit,  as  Ext.  Nucis  Vom. 

{b)  Rectified  spirit  and  water  or  proof  spirit,  as  Ext. 
Jalapae  and  Ext.  Calumb®. 

Where  a drug,  like  jalap  or  hops,  contains  much  resin  as  well 
as  extractive  soluble  in  water,  an  alcoholic  extract  is  first  made, 
then  an  aqueous,  and  the  two  are  subsequently  mixed  together. 

5.  Ethereal  Extracts  are  prepared 

{a)  by  exhausting  the  alcoholic  extract  of  the  drug  with 
ether,  as  Ext.  Mezerii  Ethereum,  and  then  evaporating,  or 

{b)  by  percolation  with  ether  and  subsequent  evaporation, 
as  Ext.  Filicis  Liq. 

In  some  cases,  ether  is  used  to  remove  oil  before  making  an 
extract,  as  in  the  case  of  Ext.  Strammonii. 

6.  Liquid  Extracts  are  fluid  preparations.  The  solvent 
used  is  water,  in  which  the  drug  is  macerated  (with  or  without 
percolation)  or  boiled,  the  aqueous  solution  evaporated,  and  spirit 
added  to  prevent  decomposition,  as  Ext.  Cascarae  Liq.,  Ext.  Belas 
Liq. 

Another  class  of  liquid  extract  is  prepared  by  maceration  and 
percolation  with  spirit  or  spirit  and  water,  and  subsequent 
evaporation  to  the  required  bulk.  To  this  class  belong  Ext.  Cocas 
Liq.  and  Ext.  Cimicif^ugae  Liq, 

Decoctions. 

Decoctions  are  aqueous  solutions  of  the  active  principles  of 
vegetables  prepared  by  boiling. 

It  must  be  noted  that  decoction  is  unsuitable  where  the 
active  principles  are  volatile,  or  where  a temperature  of  2 1 2°  F 
induces  chemical  change  in  them. 

The  length  of  time  prescribed  for  boiling  varies  according  to 
the  solubility  of  the  active  part  of  the  drug.  In  most  cases  ten 
minutes  suffices.  Prolonged  boiling  frequently  alters  it,  or  may 
even  render  it  inert. 

Decoctions,  as  a rule,  should  be  strained  while  hot,  as  on 
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cooling,  a deposit  of  active  matter  sometimes  occurs.  Decoctum 
cinchonas  is  strained  when  cold.  When  the  temperature  falls 
below  88°  F,  tannate  of  starch  and  a red  cinchonic  compound 
separate — these  are  strained  out.  The  deposit  contains  about  ^ 
of  the  active  part  of  the  bark. 

The  use  of  carbonate  of  potash  in  compound  decoction  of 
aloes,  is  to  render  the  aloes  and  the  resin  of  the  myrrh  more 
soluble  in  water.  The  tincture  of  cardamoms  assists  in  prevent- 
ing decomposition. 

In  decoction  of  poppies,  the  seeds  (formerly  thrown  away) 
are  retained,  as  the  oil  contained  in  them,  and  which  is  suspended 
by  the  mucilage  in  the  capsules,  enhances  the  effect  of  the 
decoction. 

In  preparing  decoction  of  Iceland  moss  and  pearl  barley, 
they  are  first  washed  with  cold  water  to  remove  impurities,  and  in 
the  latter  case,  any  mustiness  or  unpleasant  flavour. 

With  the  decoction  and  the  compound  decoction  of 
sarsaparilla,  the  ingredients  are  digested  in  boiling  water  for  one 
hour  before  being  boiled  in  it,  infusion  in  this  case  being  more 
effective  in  abstracting  the  principles  than  decoction.  They 
should  be  strained  when  cool. 

Decoctum  Granati  Radicis  is  boiled  from  two  pints  to  one 

pint. 


Infusions. 

These  are  aqueous  solutions  of  the  active  constituents  of 
vegetable  substances  obtained  without  boiling. 

They  are  prepared  by  pouring  boiling  distilled  water  upon 
the  drug  (which  must  be  cut  small,  sliced,  bruised  or  powdered), 
and  digesting  for  a definite  period  in  a covered  vessel,  with 
subsequent  straining. 

In  the  preparation  of  infusion  of  linseed,  the  seeds  must  not 
be  crushed,  as  the  mucilage  resides  in  the  seed  coats. 

Infusions  of  chiretta  and  cusparia  are  made  with  water  at 
1 20°  F,  instead  of  boiling  water,  as  they  are  more  agreeable  when 
prepared  in  this  way. 

Infusions  of  calumba  and  quassia  are  made  with  cold  water, 
so  that  the  starch  may  not  be  dissolved. 

Infusion  is  preferable  to  decoction  if  the  latter  process 
volatilises  the  chemical  principle,  or  induces  change  in  it,  as  in 
buchu  and  senna. 

The  time  of  infusion  varies  from  15  minutes  to  two  hours. 
It  is  regulated  by  the  solubility  of  the  active  ingredients,  being  in 
most  cases  one  hour.  Infusion  of  kousso  should  not  be  strained. 
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Mixtures. 

These  generally  consist  of  insoluble  substances  mixed  with 
M-ater,  or  suspended  in  it  by  means  of  gum,  sugar,  almond 
powder,  milk,  yolk  of  egg,  or  other  viscid  substances.  When 
the  suspended  substances  are  of  an  oleaginous  character,  an 
“emulsion”  is  formed. 

The  gum  resins,  such  as  galbanum,  ammoniacum,  asafoetida, 
myrrh  and  scammom',  contain  gum  as  well  as  resin  insoluble  in 
water.  They  may  be  rubbed  down  to  as  fine  a powder  as  possible 
and  water  added,  the  gum  suspends  the  resin,  and  a mixture  is 
formed  without  further  addition  as  in  Mist.  Ammoniaci,  B.P. 
Scammony  makes  an  excellent  mixture  with  milk  as  in  Mist. 
Scammonii,  B.P. 

Resins  require  the  addition  of  gum  or  gum  and  sugar,  as 
copaiba  resin,  guaiacum  resin,  resin  of  jalap,  etc.,  as  in  Mist. 
Guaiaci,  B.P.  Resin  of  jalap  combines  readily  with  almond 
emulsion,  also  copaiba  resin. 

Yolk  of  egg  gives  good  results  with  balsam  of  peru,  tinct. 
benzoin,  spermaceti,  turpentine,  camphor,  etc. 

For  such  substances  as  balsam  of  tolu,  oleum  cadini,  terebene 
chloroform,  ext.  filicis,  resinous  tinctures  and  oleo  resins,  tincture 
of  quillaia  is  a useful  emulsifier. 

The  fixed  oils,  such  as  almond,  olive,  linseed  and  castor,  are 
best  emulsified  with  gum  arable,  the  proportions  being  one  of 
gum  to  four  of  oil,  with  water  to  at  least  half  the  weight  of  the 
gum  and  oil. 
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POISONS  AND  THEIR  ANTIDOTES, 


Corrosive  Poisons. 


Poisons. 

The  Strong  Mineral  Acids 
Sulphuric  (Oil  of  Vitriol) 
Nitric  (Aqua  Fortis) 
Hydrochloric  (Spirit  of  Salt) 


Vegetable  Acids — 
Acetic 


Carbolic 


Oxalic — 

(Salt  of  Sorrel) 
(Salts  of  Lemon) 


The  Caustic  Alkalies  and  their 
Carbonates — 

Ammonia,  Potash,  Soda 


Treatment. 

Magnesia,  Carbonate  of  soda. 
Chalk,  Whiting,  in  milk  or 
water.  Oleaginous  or  muci- 
laginous drinks,  as  olive  oil, 
gruel,  barley  water,  &c.,  in 
large  quantities. 

Magnesia  or  its  Carbonate  in 
water.  Mucilaginous  or 
demulcent  drinks. 

Albumen,  or  raw  eggs,  Saccha- 
rated  solution  of  lime. 
Afterwards  strong  coffee  or 
tea  to  prevent  narcotism. 

Chalk,  Whiting,  Magnesia,  in 
small  quantities  of  water. 
Mechanical  irritation  of  the 
fauces,  or  emetics  of  sulphate 
of  zinc  and  ipecacuanha 
Emollient  drinks. 

Diluted  acetic  acid.  Vinegar 
and  water.  Lemon-juice. 
Oliye  oil.  Demulcents. 


Simple  Irritant  Poisons. 


Poisons. 

Salts  of  the  Alkalies  and 
Alkaline  Earths — 

Potash,  Preparations  of 


Barium,  Preparations  of 


Salts  of  the  Metals — 

Silver  Preparations  of 
Nitrate  (Lunar  Caustic) 

Tin,  Preparations  of — 
Chloride  (Dyer’s  Liquid) 


Treatment. 

Emetics.  Stomach  - pump. 
Demulcents.  (In  poisoning 
from  sulphurated  potash. 
Solution  of  chlorinated  soda 
or  lime,  sufficiently  diluted.) 
Sulphate  of  soda  or  sulphate 
of  magnesia.  Emetics. 
Stomach-pump. 

Chloride  of  sodium  (common 
salt),  in  large  quantities^  of 
water,  followed  by  emetics. 
Demulcents. 

Magnesia.  Stomach  - pump. 
Emetics.  Albuminous  and 
mucilaginous  drinks, 


Simple  Irritant  Po\sor\s— con  I inued. 


Poisons. 

Zinc,  Preparations  of — 
Sulphate  (White  Vitriol) 


Zinc,  Chloride  of  (Disinfecting 
Liquid) 

Vegetable  Irritants — 

Bryony 
Croton  Oil 
Elaterium 
Euphorbium 
Irritant  Gases — 

Chlorine 

Sulphurous  Acid  Gas 
Chlorine,  Solution  of 


Treatment. 

Facilitate  vomiting  by  tepid 
water,  warm  demulcent  or 
albuminous  drinks.  Milk. 
Infusions  containing  tannin, 
as  of  tea,  oak  bark,  &c. 

Albumen,  or  beaten  eggs. 
Carbonate  of  soda.  Mag- 
nesia. Chalk.  Emetics. 
Warm  demulcent  drinks. 

Diluents.  Emetics.  Purgatives, 
especially  castor  oil.  After- 
wards opiates,  emolient 
enemata,  and  fomentations 
to  abdomen. 

Fresh  air.  Cautious  inhalation 
of  ammonia,  ether,  or  the 
vapour  of  warm  water. 

Albumen,  or  beaten  eggs.  Milk. 
Flour,  and  water.  Magnesia. 
Chalk. 


Specific  Irritant  Poisons. 


Poisons. 

Antimony,  Preparations  of 
(Tartar  Emetic) 


Chloride  (Butter  of  Antimony) 


Treatment. 

Encourage  vomiting  by  copious 
draughts  of  tepid  water. 
Tannic  acid.  Infusions  of 
oak  bark,  cinchona,  catechu. 
(Antidote : add  s fluid 

drachms  and  7 minims  of 
solution  of  perchloride  of 
iron  to  3 ounces  of  water; 
mix  with  this  a cream  formed 
of  90  grains  of  calcined 
magnesia,  rubbed  up  with 
water ; stir  till  after  gelat- 
inising, the  mixture  again 
gets  thin  ; press  through  a 
muslin  or  calico  cloth,  and 
then  rub  up  the  mass  with  a 
little  water  into  a smooth 
cream.)  The  above  destroys 
the  poisonous  action  of  20 
grains  of  tartar  emetic. 

The  same  as  for  the  Strong 
Mineral  Acids, 
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Specific  Irritant  Poisons— 


Poisons. 

Arsenic 


Copper,  Preparations  of — 
Sulphate  (Blue  Vitriol) 
Diacetate  (Verdigris) 


Iodine  ) 

Iodide  of  Potassium  \ 


Lead,  Preparations  of 


]\Iercury,  Preparations  of 
Corrosive  Sublimate 
Bicyanide,  Iodide,  Oxide 


Phosphorus  (Phosphor  Paste) 


Treatment. 

Stomach-pump.  Emetics  of 
sulphate  of  zinc,  mustard,  or 
ipecacuanha.  Demulcents. 
Oil  and  lime  water  in  equal 
parts.  (Antidote  for  tartar 
emetic).  Castor  oil  as  soon 
as  sickness  has  subsided. 

Albumen,  or  beaten  eggs  in 
considerable  quantity.  Flour 
and  water.  Copious  draughts 
of  tepid  water,  milk,  or 
mucilaginous  drinks. 

Emetics,  aided  by  demulcent 
drinks  containing  starch, 
flour,  or  albumen.  Starch, 
flour,  arrowroot,  boiled  in 
water. 

Emetics.  Stomach  - pump, 
immediately  followed  by 
sulphate  of  magnesia,  or 
sulphate  of  soda;  followed 
by  a strong  saline  cathartic. 

Albumen,  or  beaten  eggs  in 
moderate  quantity  (4  grs. 
corrosive  sublimate  require 
the  white  or  yolk  of  one  egg). 
Gluten.  Flour,  in  milk  or 
water.  Emetics  of  ipecacu- 
anha, if  necessary. 

Emetics.  Ma'g^nesia.  Lime 
water.  Charcoal.  Demulcent 
or  albuminous  drinks.  Oil 
of  turpentine. 


Neurotic  Poisons. 


Poisons. 

Narcotics — 

Opium 
Morphia,  «SlC. 


Treatment. 

Stomach-pump.  Emetic  of 
sulphate  of  copper  (10  grs.) 
or  sulphate  of  zinc  (30  grs.) 
or  of  mustard.  Mechanical 
irritation  of  the  fauces.  Ex- 
ternal excitation.  Compelled 
exertion.  Cold  affusion  to 
head,  chest,  and  spine. 
Strong  coffee.  Ammonia, 
either  swallowed  or  inhaled. 
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Neurotic  Poisons — cotilinued. 


Poisons. 


Hyposthenisants — 
Aconite 


Hydrocyanic  Acid  (Prussic 
Acid) 

Laurel  Water 

Oil  of  Bitter  Almonds 


AnjEsthetics — 

Chloroform 

Ether 

Bichloride  of  Methylene 
Nitrous  Oxide 


Hydrate  of  Chloral 


Inebriants — 

Alcohol  (Comatose  Intoxi- 
cation) 

Nitro-Benzole  (Essence  of 
Mirbane)  (Artificial  Oil  of 
Bitter  Almonds) 

Aniline 


Treatment. 

Atropia  (hypodermically). 
Electro-magnetic  shocks  to 
spine.  Artificial  respiration 

Stimulating  emetics.  Castor 
oil.  Strong  stimulants,  as 
ammonia,  brandy,  or  strong 
coffee.  Animal  charcoal  in 
water,  followed  by  an  emetic. 
External  stimulants.  Arti- 
ficial respiration. 

Fresh  air.  Cold  affusion  to 
head  and  neck,  and  repeated 
at  short  intervals.  Stim- 
ulating frictions  to  chest 
and  abdomen.  Artificial 
respiration.  Ammonia  to 
nostrils.  (Antidote  : give  2 
drachms  of  calcined  mag- 
nesia, made  into  a cream 
with  water ; then  give  in  ^ 
ounce  of  water  1 6 minims  of 
solution  of  perchloride  of 
iron,  and  iz^  grains  of  sul- 
phate of  iron).  The  above 
destroys  the  poisonous  action 
of  100  minims  prussic  acid. 

E.xposure  to  a current  of  pure 
air.  Cold  affusion.  Artificial 
respiration.  Nitrite  of  Amyl. 
Galvanism,  to  keep  up  the 
action  of  the  diaphragm, 
either  directly  or  through  the 
phrenics.  (Stomach-pump, 
in  poisoning  by  liquid  chlor- 
oform, ether,  &c.) 

Stomach-pump.  Emetics.  Arti- 
ficial respiration.  Strychnia. 
Picrotoxine,  hypodermically 
{-t  gr.  picrotoxine  sufficient 
for  30  grs.  chloral). 

The  same  as  for  Opium  and 
Hydrocjanic  Acid. 
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Neurotic  Po\sous— coni inued. 


Poisons. 
Cocculus  Indicus 
Darnel  Seeds  (Lolium 
Temulentum) 

Fungi 


Delirants — 

Hyoscyamus 

Belladonna  (Deadly  Night- 
shade) 

Solanum  Nigrum  (Garden 
Nightshade) 

Stramonium 

Convulsives — 

Nux  Vomica 

Strychnia 

Brucia 


Depressants — 

iEthusa  Cynapium  (Fool’s 
Parsley) 

Calabar  Bean 

Cicuta  Virosa  (Water  Hem- 
lock) 

Conium  Maculatum  (Com- 
mon or  Spotted  Hemlock) 

Colchicum 

Cytisus  Laburnum  (La- 
burnum) 

Digitalis 

Helleborus  Niger  (Christmas 
Rose) 

Lobelia  Inflata  (Indian 
Tobacco) 

QLnanthe  Crocata  (Water- 
drop-wort) 

Phellandrium  Aquaticum 
(Water  Parsnip) 

Tobacco 


Treatment. 


Emetics.  Stomach  - pump. 
Castor  oil,  in  full  doses. 
Emollients.  Stimulants,  in- 
ternal and  external. 

Stomach-pump.  Stimulating 
emetics.  Castor  oil,  in  full 
doses.  (Morphia  or  eserine, 
hypodermically,  in  poisoning 
from  belladonna  or  stram- 
onium). 


Stomach  - pump.  Emetics. 
Hydrate  of  chloral,  in  doses 
of  40  grains.  Nicotia,  in 
doses  of  I minim  in  brandy 
and  water,  and  cautiously 
repeated,  or  an  enema  of 
tobacco.  Chloroform,  either 
inhaled  or  swallowed.  Mor- 
phia. Aconite.  Strong  tea. 
Charcoal. 

Stimulating  emetics.  Stomach- 
pump.  Castor  oil.  Powerful 
stimulants,  as  ammonia, 
brandy,  strong  coffee.  Ve- 
getable astringents.  Arti- 
ficial respiration.  (Atropia, 
hypodermically,  in  poisoning 
from  Calabar  bean).  (In  the 
case  of  digitalis,  the  recum- 
bent posture  is  of  the  high- 
est importance.  Aconite). 
(Strychnia,  hypodermically, 
in  poisoning  from  hemlock 
or  tobacco). 
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Neurotic  Poisons — cojiiinued. 


Poisons. 

^’^eralrum  Album  (White 
Hellebore) 

Animal  Irritants — 

Cantharides  (Spanish  Plies) 


Asphyxiants — 

Noxious  Gases 
Carbonic  Oxide 
Carbonic  Acid  Gas 
Sulphuretted  Hydrogen 
Carburetted  Hydrogen 


Treatment. 


Emetics  or  stomach-pump,  if 
required.  Emollient,  demul- 
cent, or  mucilaginous  drinks. 
Opiates,  by  the  mouth  and 
rectum. 

Fresh  air.  Semi-erect  position. 
Cold  affusion.  Stimulating 
applications  to  chest  and 
extremities.  Internal  stim- 
ulants. Bleedings.  Blister 
to  nape  of  neck.  Artificial 
respiration.  Galvanism. 


BRIEF  MEMORANDA 

THE  DETECTION  OE  POISONS 
IN  VOMIT. 
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Reserve  a sufficient  portion  of  the  Vomit  for  detailed 
Examination ; place  this  in  a Strong  Bottle,  tightly  corked 
and  Sealed;  with  the  residue  proceed  as  follows: — 

For  the  Detection  of  the  more  common  Poisons: — 

(a.)  Volatile  Poisons. — Place  a small  quantity  of  the  fluid 
vomit  in  a test  tube,  and  gently  warm ; if  Prussic  Acid  is  present 
the  peculiar  odour  will  be  evolved.  The  best  confirmatory  test 
for  this  is  to  place  a little  of  the  vomit  on  a small  watch  glass  or 
glass  slide,  and  add,  by  means  of  a stirring  rod,  five  or  six  drops 
of  strong  sulphuric  acid ; hold  over  the  watch  glass  another 
moistened  with  liquor  potassse.  The  fumes  of  the  hydrocyanic 
acid  form  Potassium  Cyanide.  This  is  tested  by  stirring  it  with  a 
rod  dipped  successively  in  a solution  of  Ferrous  Salt,  Ferric  Salt, 
and  Hydrochloric  Acid,  when,  if  Hydrocyanic  Acid  is  present, 
Prussian  Blue  will  be  developed.  If  no  Hydrocyanic  Acid  be 
found,  apply  strong  heat  to  another  portion  of  the  vomit,  placed 
in  a narrow  tube,  and  carry  the  tube  into  a darkened  room  to  sec 
if  fumes  of  Phosphorous  are  given  off. 

(b.)  Corrosive  Poisons. — Test  with  Litmus  Paper ; if 
strongly  acid,  probably  Oxalic,  Sulphuric,  Hydrochloric  or 
Carbolic  Acid  are  indicated  ; if  strongly  Alkaline,  may  be  due  to 
some  of  the  caustic  Alkalies  or  Alkaline  Salts.  If  strongly  acid, 
test  for — 

Oxalic  Acid. — i.  Test  with  solution  of  Calcium  Chloride.  Pre- 
cipitate of  Calcium  Oxalate  indicates  Oxalic  Acid. 

2.  Test  with  Silver  Nitrate.  White  precipitate,  soluble  in 
Nitric  Acid  and  Ammonia,  indicates  Oxalic  Acid. 

Sulphuric  Acid.—  i.  Test  with  solution  of  Nitrate  or  Chloride  of 
Barium.  Precipitate  of  Barium  Sulphate  indicates  Sulphuric 
Acid. 

Hydrochloric  Acid—i.  Test  with  solution  of  Silver  Nitrate. 
Precipitate,  insoluble  in  Nitric  Acid,  but  soluble  in 
Ammonia  and  rc-prccipitatcd  by  Nitric  Acid,  indicates 
Hydrochloric  Acid. 
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Carbolic  Acid. — i.  Solution  containing  Carbolic  Acid,  added  to 
a solution  of  Ferric  Chloride,  gives  a violet  colour,  becoming 
blue  on  exposure  to  the  air. 

(c.)  Metallic  Irritant  Poisons. — Some  of  the  vomit, 
acidulated  with  Pure  Hydrochloric  Acid,  is  placed  in  a test  tube, 
and  a strip  of  perfectly  clean  copper,  dipped  in  alcohol,  to  prevent 
fatty  matters  adhering  to  it,  is  then  immersed  in  the  Acidulated 
hli.xture,  and  heat  applied  for  about  20  minutes.  If  Arsenic, 
Antimony,  or  Mercury  is  present,  the  copper  will  be  stained  black. 
Remove  the  copper  strip,  and  wash  it  with  a little  very  dilute 
solution  of  Ammonia,  and  then  dry  it  between  folds  of  blotting 
paper.  Then  place  the  strip  at  the  bottom  of  a narrow  (German) 
glass  tube,  and  apply  heat  to  the  bottom  of  the  tube. 

Afercmy  is  indicated  by  the  deposition  of  a ring  of  metallic 
globules  on  the  upper  end  of  the  tube.  The  character  of 
these  globules  can  generally  be  recognised  by  the  eye  ; if, 
however,  they  are  too  small,  remove  the  strips  of  copper 
from  the  tube,  and  dissolve  the  ring  by  the  addition  of  a 
drop  of  dilute  Nitro-Muriatic  Acid,  and  gently  evaporate 
the  solution.  Dissolve  the  residue  in  a little  water,  and 
divide  into  two  portions. 

1.  Test  with  a dilute  solution  of  Potassium  Iodide.  A red 
precipitate,  soluble  in  an  excess  of  Potassium  Iodide, 
indicates  Mercury. 

2.  A drop  added  to  a solution  of  Caustic  Potash  gives  a 
yellow  precipitate  of  Hydrated  Mercuric  Oxide,  insoluble 
in  excess  of  Liquor  Potassag. 

Arsenic. — If  the  deposit,  when  examined  under  the  microscope, 
consists  of  minute  sparkling  Octohedral  Crystals,  Arsenic 
is  indicated.  Break  off  portions  of  the  tube  containing 
the  deposit,  and  boil  in  a test  tube  for  some  minutes  with 
distilled  water.  Divide  into  two  portions. 

1.  Test  with  drop  of  Silver  Ammonium  Nitrate.  A bright 
yellow  precipitate,  soluble  in  both  Ammonia  and  Nitric 
Acid,  indicates  Arsenic. 

2.  Test  with  solution  of  Cupric  Ammonio  Sulphate  ; a pale 
apple  green  precipitate  indicates  Arsenic. 

Anlimony-  If  the  deposit  is  not  crystalline,  but  amorphous,  break 
off  ui)j)er  end  of  tube  with  deposit,  and  boil  in  distilled 
water,  slightly  acidulated  with  Hydrochloric  Acid.  Pass  a 
stream  of  Sulphydric  Acid  throggh  it.  An  oramm 
precipitate  indicates  Antimony. 

If  no  result  has  been  obtained  by  boiling  the  copper  in  the 


acidulcitccl  vomit,  take  a fresh  portion  of  the  vomit,  acidify,  warm, 
and  pass  a stream  of  Sulphydric  Acid  through  it.  A black 
precipitate  indicates  Copper  or  Lead. 

Copper.— \.  Acidify  Vomit.  Place  blade  of  knife  in  the  solution, 
when  metallic  copper  will  be  deposited  on  its  surface. 

2.  Ammonia  in  excess  gives  a deep  blue  solution. 

3.  Solution  of  Potassium  Ferrocyanide  gives  a brown 
precipitate. 

Lead. — i.  Potassium  Iodide  gives  a yellow  precipitate  of  Lead 
Iodide. 

2.  Potassium  Chromate  gives  a yellow  precipitate  of  I.ead 
Chromate. 

Zinc. — If  Sulphydric  Acid  produce  no  precipitate  in  the  acid 
solution,  add  Ammonia  and  Ammonium  Hydro-Sulphate. 
A yellowish  white  precipitate  indicates  Zinc. 

Strychnia  and  Morphia. — small  portion  of  the  acidulated 
vomit  (r)  is  to  be  rendered  strongly  alkaline  with  sodium  carbonate, 
and  agitated  with  four  times  its  volume  of  ether.  After  the 
ethereal  solution  has  formed  a layer  on  the  surface,  it  is  to  be 
removed  by  means  of  a pipette,  and  allowed  to  evaporate 
spontaneously  in  a watch  glass  ; the  residue  is  to  be  examined  for 
INIorphia  and  Strychnia.  It  is  often  sufficient  to  place  a drop  of 
the  ethereal  solution  on  the  tongue,  by  means  of  a glass  rod,  to 
learn  the  character  of  the  alkaloid.  If  a frog  can  be  obtained, 
evidence  of  poisoning  by  an  alkaloid  is  then  more  readily  obtained 
by  injecting  some  of  the  ether  extract  under  the  skin. 

Strychnia. — Test  with  concentrated  Sulphuric  Acid  and  a fragment 
of  Potassium  Dichromate ; the  production  of  a deep  violet 
tint,  gradually  fading  on  exposure,  indicates  Strychnine. 

Jlorphia. — i.  Gives  an  indigo  blue  coloration,  with  a neutral 
solution  of  Ferric  Chloride. 

2.  With  strong  Nitric  Acid  forms  a deep  orange  yellow 
compound. 

3.  With  concentrated  Sulphuric  Acid,  willi  a trace  of  Nitric 
Acid,  gives  a violet  jjurple  colour. 

Opium.-— Evaj)orate  a small  portion  of  tlie  vomit  on  a 
porcelain  dish,  touch  the  dry  residue  with  Ferric  Chloride.  A 
cherry  red  colour,  which  does  not  disaj)pear  when  touched  with 
Mercuric  Chloride,  indicates  thoj^ffSrnjjC  of  Mcconic  Acid. 
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